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ABSTRACT 
 
The primary goal of this study was to inventory the flora of Bendabout Farm, a 1,467 ha 
privately-owned farm in Bradley County, Tennessee.  A second goal was to conduct a census of 
the population and distribution of surviving Castanea dentata (Marsh) Borkh. (American 
chestnut) within the study area.  Both natural/semi-natural and altered habitats were described 
during initial habitat characterization. The study recorded 433 species from 261 genera in 106 
families. The study documented 250 new records for Bradley County.  Special Concern Species, 
Panax quinquefolius L., was vouchered, as were 68 non-native species.  C. dentata were located 
using the sweep census method in the dry oak forest. In total, 330 ha were surveyed and 181 
sprouts were documented.  Maps displaying location data were generated in ArcGIS 10 to assist 
property managers in making best land management decisions in regard to protecting C. dentata 
sprouts on the farm.  
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CHAPTER I 
 
INTRODUCTION 
 
 
 Bendabout Farm is located in the Ridge and Valley physiographic province in Bradley 
County, Tennessee. The farm was settled in 1841 by the family of Summerfield K. Johnston, Jr. 
Since that time, neighboring parcels of land were acquired, as recently as 2010. Utilizing the 
farm in a sustainable manner, preserving ecological integrity, and providing ample habitat for 
wildlife are the owner’s principal management goals. Floras provide important baseline data that 
are used in regional biological inventories, impact assessments, and management decisions 
(Palmer 1995), and would be a great asset to the property owners in achieving their goals. The 
land managers are aware of American chestnut on the property and are keen to better understand 
its distribution in order to make appropriate land stewardship decisions that aid in American 
chestnut conservation.  
Tennessee supports a rich flora of about 2,931vascular plant species and sub-specific taxa 
(Chester, et al., 2009). Numerous, intensive botanic investigations have been conducted in the 
Cumberland Plateau and Blue Ridge regions, including Thomas (1976), Wofford et al. (1979), 
Murrell and Wofford (1987), Weckman et al. (2003), Fleming and Wofford (2004), McEwan 
(2005), Beck and Van Horn (2007), Huskins and Shaw (2010), and Blyveis and Shaw (2012), 
over the past decades. However, few areas in the Ridge and Valley have received such interest. 
A handful of studies, including Lipps and DeSelm (1969), Van Horn (1981), Houck (1990), and 
Bullington (1997), have focused on the Ridge and Valley, but the region in Tennessee remains 
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comparatively understudied. The only notable investigation of Bradley County flora is Houck’s 
1990 inventory, which documented 494 species and sub-specific taxa at Red Clay State Park. 
The University of Tennessee Knoxville Herbarium (TENN) electronic database of vascular 
species indicates that Bradley County contains a low number of species when compared with 
neighboring Tennessee counties. Meigs County, for example, has 543 reported species. Hamilton 
and Polk counties have 863 and 1,009 species, respectively. Bradley County has documented 483 
species (TENN 2013). Botanical explorations in the Southern Ridge and Valley could shed more 
insight on the richness and diversity of species in the region.  
 The human population in Bradley County has risen steadily since 1980 and experienced a 
marked increase of 12.5% from 2000 to 2010 (U.S. Census Bureau 2011). Increased 
development of infrastructure and housing has accompanied this rise and is occurring within 
close proximity to Bendabout Farm. The managers of Bendabout are concerned about 
encroaching development negatively affecting the integrity of the farm’s aquatic and terrestrial 
habitats.   
 More information is needed about floral composition in Bradley County due to rapid 
urbanization and a paucity of floristic data. Bendabout Farm is an ideal location to conduct this 
research as the farm managers are concerned about the ecological integrity of the property and 
desire the best scientific knowledge for decision-making, especially in regards to rare and 
threatened species. The farm also contains unique and varied habitats that will impart diversity in 
this contribution to the known flora of Bradley County. 
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The Importance of Floras 
 A flora is a botanical inventory of a defined area that can provide baseline data for 
additional investigations in ecological restoration, evaluating biogeographical patterns, 
environmental impact assessments, and aid in the law and decision making process. A flora helps 
to improve the resolution at which plant distributions are known by making county level maps 
more complete, as well as providing a method for building comprehensive lists of species at the 
county level or better (Palmer 1995). Distribution maps can be created from floras, which are 
important for scientists in field of ecology, where species composition must be understood so 
that relationships can be properly studied. An important reason floras are conducted is to better 
understand the distribution of rare and threatened species. Understanding distribution can 
facilitate improved research on the ecology, physiology, and phylogenetics of rare species. 
Locating populations of rare species can equip researchers with a better understanding of the 
habitat preferences and they may be able to predict areas of occurrence more accurately (Palmer 
1995). A flora is also important to land managers who need to know about the presence of rare or 
introduced species in order to effectively protect those species and their habitats.  
Ecological conservation and resource managers also typically require the identification, 
description, and assessment of some or all levels of biodiversity within a given planning area 
(Comer et al. 2003). Natureserve is a non-profit conservation organization that collects and 
manages data about the status and distribution of species and ecosystems from an international 
network of natural heritage programs. The NatureServe classification system (Comer et al. 2003; 
NatureServe 2007 and 2010) is one of the most commonly used systems in the U.S. to classify 
vegetation. Based on ecological plot data, NatureServe aims to assess vegetation at a regional 
scale to document baseline data and trends in regional biodiversity. This broad hierarchical level 
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first divides vegetation into ecological systems, which include all natural and semi-natural 
terrestrial or aquatic systems in an area (NatureServe 2007). They represent “recurring groups of 
biological communities that are found in similar physical environments and are influenced by 
similar dynamic ecological processes, such as fire or flooding” (Comer et al. 2003). These easily 
mapped systems are further divided into associations. An ecological association is a plant 
community type that co-occurs with landscapes of similar ecological processes, substrates, 
and/or environmental gradients (Comer et al. 2003). They are chosen based on environmental 
factors, collectively referred to as diagnostic classifiers. Systems are typically based on an 
intermediate geographic scale of tens to thousands of hectares, and persist for at least 50 years, 
which allows for natural successional dynamics to be integrated into each unit. 
The term, “type” was used to describe a vegetation classification unit by means of 
“association’ or ‘alliance’ as described by Grossman et al. (1998) and other previous studies. 
NatureServe described broad scale ecological patterns as falling into one of four differentiated 
categories. The nomenclature of the NatureServe system is based on three main components: (1) 
the vegetation physiognomy, (2) composition, and/or (3) environmental setting. 
The NatureServe classification system seeks only to classify the vegetation of natural and 
semi-natural ecosystems. It makes no attempt to classify cultural (i.e. urban and agricultural) 
ecosystems. However, these systems make up a substantial portion of the vegetation at 
Bendabout Farm. Cultural vegetation assemblages are distinct from natural and semi-natural 
types due to their unique floristics and dependence on human activity. Cultural vegetation is 
defined as vegetation with a distinctive structure, composition, and development determined by 
and dependent upon regular human activity (Kuchler 1969). This type of vegetation has typically 
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been planted and/or treated and has distinct floristic and physiognomic features when compared 
to natural vegetation.  
The species-area curve is a mathematical technique commonly used to compare the 
floristic compositions of different areas. This regression model is not only useful for predicting 
the richness of a given area, but also for comparing richness between two or more study sites 
(Arrhenius 1921; Gleason 1922; Preston 1962). Arrhenius (1921) and Gleason (1922) are noted 
for some of the earliest research on the concept of the species-area relationship. However, 
Preston (1962) developed the regression equation:  
S = cAz 
This equation is commonly used today to express the species-area curve, in which S is the 
number of species, c is a constant based on the geographical region and the taxonomic group, A 
represents the area in hectares, and z is a constant that signifies the degree to which species 
richness decreases with decreasing area.  
 Wade and Thompson (1991) were the first researchers to use a species area curve to 
predict species richness in the Southern Appalachians. Out of five study sites, two were located 
in the Cumberland Plateau and three were located in the Cumberland Mountain physiographic 
provinces. Their species area curve predicts a richness of 620 vascular plant species for 
Bendabout Farm. However, Huskins and Shaw (2010) generated a species area curve to predict 
species richness of the Cumberland Plateau using data from eight previous floras from the 
region. This species area curve predicts a richness of 552 species at Bendabout Farm.  
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Natural History of Castanea dentata 
 Castanea dentata (American chestnut) historically played an important role in the forests 
of the eastern United States both economically and ecologically. In the southern part of their 
range, chestnuts grew to 37 m tall and 1.5 m in diameter (Buttrick 1925) providing an important 
source of timber and nuts that were a significant food resource for humans, livestock, and 
wildlife (West 1988). C. dentata, at times, comprised more than 50% of the basal area of trees in 
stands and had a natural range exceeding 800,000 km2 (Braun 1950) (Appendix A, Fig. A1). It 
was eliminated as a canopy species by chestnut blight, caused by the fungal ascomycete 
Cryphonectria parasitica (Murrill) Barr, introduced from Japan in 1904 (Merkel 1905). As early 
as 1936, blight was identified in Union County, Tennessee (Thor 1971), and had most likely 
infected trees in Bradley County by the 1940s. The fungus kills the tree’s trunk by inhibiting 
vessel production of the xylem, while the root system remains unaffected (Anagnostakis 1987). 
A fortuitous characteristic of C. dentata is its ability to reproduce via sprouting from established 
rootstock (Graves 1926). Today, numerous C. dentata survive in eastern forests predominantly 
as sprouts originating from blight-killed trees (Russell 1987; Stephenson et al. 1991.) The cycle 
of sprouting, infection, and die-back can persist for decades (Paillet 1984), with sprouts rarely 
exceeding small tree size (approximately 5 m) or reaching reproductive maturity (Paillet 2002).  
Castanea dentata has been designated a Special Concern species by the Tennessee 
Department of Environment and Conservation’s (TDEC) Natural Heritage Program, due to the 
catastrophic effects of chestnut blight and because of the species’s uncertain future. A Special 
Concern species is any taxa that is uncommon in Tennessee or has unique or highly specific 
habitat requirements or scientific value and requires careful monitoring (TDEC 2008). Therefore, 
it is imperative to accumulate baseline data of known populations to better monitor future 
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changes in response to natural and anthropogenic factors. The C. dentata population at 
Bendabout Farm is vulnerable to changes caused by landscape management practices including 
logging and prescriptive fire. Attrition rates of chestnuts can also be influenced by herbivory and 
natural successional changes.  
The American Chestnut Foundation (TACF) is an organization dedicated to the 
restoration of C. dentata to its former ecological niche in the Eastern Deciduous Forest. TACF 
uses the traditional plant breeding technique of backcrossing to breed blight-resistant progeny 
from C. dentata and Castanea mollisima (Blume) (Chinese chestnut) (Hebard 2005). Bendabout 
Farm hosts three second generation backcross orchards and one progeny test plot designed to 
assess the longevity and hardiness of third generation backcrosses. Natural populations of C. 
dentata on Bendabout Farm are important because they will be in close geographic proximity to 
these blight-resistant B3F3 hybrid chestnuts bred by TACF. The ecological effects of introducing 
B3F3’s into native forests are currently unknown, therefore monitoring these populations over 
the long term is necessary to determine what effect, if any, hybrid chestnuts have on the native C. 
dentata population. 
 
Monitoring threatened species 
 Botanists and ecologists use data from species monitoring to fill knowledge gaps left by 
insufficient literature and/or herbarium specimens. One goal of monitoring threatened species is 
to document the status of populations at a specific point in time. Those data, used in conjunction 
with repeated, future monitoring, can be used to detect and document the species’ decline or 
recovery (Phillippi 2001). The knowledge of a population’s stability is important in making 
informal decisions regarding its management. A second goal of species monitoring is to 
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determine the short-term viability of a population (Menges 2000). When adaptive management 
techniques are practiced, as they frequently are at Bendabout Farm, one use of plant monitoring 
could be to compare the results of different management actions on population viability and 
recovery. Demographic monitoring can provide insight into which life history stages are most 
important and could be best manipulated to enhance a species’s recovery (Dixon et al. 1996, 
Philippi 2001).  
 Menges and Gordon (1996) proposed three different levels of plant monitoring: 1) 
mapping populations by species presence, 2) censusing numbers of individuals within a 
population, and 3) demographic monitoring of marked individuals. The present study directly 
addresses the first two levels of mapping and censusing, while collecting enough data on the C. 
dentata population at Bendabout Farm to facilitate the third level of future monitoring and 
investigations.  
Collecting baseline data and monitoring of the C. dentata population at Bendabout Farm 
is important for several reasons. First, researchers are unclear as to the long-term survival of 
native C. dentata. This study will provide a baseline dataset with which to monitor this 
population long-term. Censusing individuals will allow researchers to understand the number of 
C. dentata individuals in the Bendabout population, as well as the location of those individuals. 
Specific location data can facilitate future research into C. dentata physiology, ecology, and 
phylogenetics. It can also be useful in creating habitat models that combine C. dentata locations 
with environmental data to determine habitat suitability and possibly predict areas where C. 
dentata occurs.  
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Objectives 
1.) The primary objective of this study was to catalog the flora of Bendabout Farm. 
Subsequent goals included a) characterize habitat types on the farm, b) document the 
occurrence of rare and threatened species, c) determine the number of introduced species, 
and d) document new county records.  
2.) A secondary objective was to census naturally occurring Castanea dentata on the farm. 
Goals of this objective included a) document the number and location of C. dentata 
sprouts, and b) create a GIS database with their location and associated environmental 
data. 
  
9 
 
 
 
 
 
CHAPTER II 
 
STUDY AREA 
 
 
Bendabout Farm is located between 35º 07’36.92” and 35º 04’48.54” N latitudes and 84º 
59’03.22” and 84º 58’59.66” longitudes. The farm is in Bradley County, Tennessee in the 
McDonald community, approximately 3.2 km east of Hamilton County and comprises 1,486 ha 
(Fig. 1). The topography ranges in elevation from 233 m in the valley floor to 343 m along the 
Butler Knobs ridge, a difference of 110 m. The study area has been mapped by the United States 
Geological Survey (USGS) on two 7.5 minute topographic quadrangles: South Cleveland and 
McDonald. The USGS Gap Analysis Program characterizes the forest at Bendabout Farm as 
predominantly southern ridge and valley dry calcareous forest and south central interior 
mesophytic forest. Natural vegetation types include riparian areas, mesic coves, and limestone 
outcrops. Anthropogenically influenced vegetation includes man-made wetlands, pasture, 
disturbed successional sites, and managed pine plantation. 
10 
 
 
 
 
 
Figure1  Location of Bendabout Farm. 
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Geography 
 Bendabout Farm is situated near the center of the southern region of Tennessee’s Ridge 
and Valley physiographic province. The narrow strip is roughly 60 km wide and comprises 
18.2% of the total land area of Tennessee (TDEC 2000). This low-lying region is bordered by the 
Cumberland Plateau to the west and the Blue Ridge Mountains to the east. Bendabout Farm is 
located five kilometers to the east of White Oak Mountain synclinorium and five kilometers 
southwest of the city of Cleveland, Tennessee. The farm encompasses most of ridge known as 
the Butler Knobs and the adjacent valley to the east. A small parcel on the eastern side of the 
farm lies on a section of the Lebanon Ridge.  
 
Geology and Hydrology 
The unique formations of broad, rolling upland with numerous ridges, ravines, and 
valleys in the Ridge and Valley province result from an ancient fold-and-thrust belt west of the 
mountain core that formed the Alleghenian orogeny (Hatcher 2008). At this time, tectonic forces 
from the southeast compressed the entire region now known as the southern Appalachian 
Highland (Fenneman 1938, Luther 1977). These forces resulted in the folding and uplift of rocks 
along numerous faults forming anticlines and alternating synclines. Differential erosion also 
played a prominent role in shaping this landscape (Fenneman 1938, TDEC 2000). The present 
topography is the result of the erosion of rocks that were uplifted, tilted, or folded. Linear belts of 
these rocks have variable resistance to erosion. The weathering/erosion processes have left more 
resistant units composed of tough shale and sandstone as ridges, while less resistant rock types, 
including easily soluble limestone and weak shale, eroded into valleys (Miller 1974). As a result 
of the extreme folding and faulting events, the roughly parallel ridges and valleys come in a 
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 variety of widths, heights, and geologic materials, including limestone, dolomite, shale, siltstone, 
sandstone, chert, mudstone, and marble. A strong difference exists between soil types formed on 
carbonate-rich rocks in valleys and those developed on siliciclastic rocks on ridges (Buol 1973). 
Springs and caves are numerous in this region. 
Griffith et al. (1997) established the ecoregion classification of extant forest types, based 
on the biological, physical, and chemical habitats characteristic of regional reference sites that 
served as the standard for comparison. NatureServe described ecoregions as “relatively large 
areas of land and water defined by similar geology, landforms, climates, and ecological 
processes.” This system is central to vegetation classification in that it delineates major 
assemblages of ecological communities and environmental processes, providing users with a 
consistent grouping that can be used to better understand these communities and the organisms 
within them.  
The Ridge and Valley physiographic province was further subdivided into four smaller 
ecoregions by Griffith et al. (1997): Southern Limestone/Dolomite Valleys and Low Rolling 
Hills (67f), Southern Shale Valleys (67g), Southern Sandstone Ridges (67h), and Southern 
Dissected Ridges and Knobs (67i) (Fig. 2). The majority of Bendabout Farm lies in the Southern 
Shale Valley which consist of lowlands, rolling valleys, and slopes and hilly areas that are 
dominated by shale materials. The northern areas are associated with Ordovician-age calcareous 
shale, and the well-drained soils are often slightly acid to neutral. In the south, the shale valleys 
are associated with Cambrian-age shales that contain some narrow bands of limestone, but the 
soils tend to be strongly acid. Small farms and rural residences frequently subdivide the land. 
Steeper slopes are used for pasture or have reverted to brush and forested land, while fields of 
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 hay, corn, tobacco, and garden crops are grown on the foot slopes and bottom land. Inceptisols, 
Alfisols, and Ultisols are common soil orders in this region (Griffith et al. 1997).  
The Lebanon Ridge, located in the far southeast portion of the farm lies in Southern 
Limestone/Dolomite Valleys and Low Rolling Hills. This is a heterogeneous region composed 
predominantly of limestone and cherty dolomite. Landforms are mostly low rolling ridges and 
valleys, and the soils vary in their productivity. Landcover includes intensive agriculture, urban 
and industrial, or areas of thick forest. White oak forests, bottomland oak forests, and sycamore-
ash-elm riparian forests are the common forest types, and grassland barrens intermixed with 
cedar-pine glades also occur here. The Ultisol soil order is most predominant (Griffith et al. 
1997). 
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Figure 2 Level IV Ecoregions. Bendabout Farm in center. Southern Limestone/Dolomite Valleys and 
Low Rolling Hills (67f), Southern Shale Valleys (67g), Southern Sandstone Ridges (67h), and 
Southern Dissected Ridges and Knobs (67i). 
 
Bradley County is primarily drained by tributaries of the Hiwassee River, which flow in a 
northeasterly direction. However, approximately one-third of the county is drained by streams 
that flow in a southerly direction to the Conasauga River, which enters and leaves the county at 
its southeastern corner. During periods of heavy precipitation, many streams are subject to 
overflow. Smaller streams are intermittent and cease to flow during the driest part of the year 
(Fox 1958). Bendabout is traversed by three major streams, all of which are part of the Hiwassee 
River watershed (TDEC 2007): Candies Creek, Brymer Creek, and Dry Creek. Springs are 
67g 
67f 
67h 
67f 
67g 
Bendabout Farm 
15 
 
 important sources of water in Bradley County and are prevalent in the area near Bendabout 
Farm.  
 
Soils 
 Soil characteristics closely resemble the properties of the parent rock, which in Bradley 
County consists mainly of sedimentary limestone, sandstone, and shale. These parent materials 
can also occur in interstratified layers, producing soils with intermediate characteristics. The 
elevation changes in Bradley County exhibit sharp contrasts in parent material, yielding a 
diversity of soil types even within the small study area. Soil depth is highly variable ranging 
from deep to shallow and is dependent upon parent material. Higher ridges are frequently 
comprised of sandstone, yielding shallow soil low in fertility, or dolomitic limestone containing 
varying degrees of chert. These two parent materials are more resistant to weathering and 
provide a shallow soil layer. Soil in the valleys of Bradley County is typically derived from 
alluvial deposits of sandstones and shales (Fox 1958).  
 Three major associations are represented within the study area (Fig. 3). The Lehew-
Montevallo-Cotaco is the most prominent, comprising 700 ha on the western half of the study 
area and 400 ha on the eastern side. These are primarily wooded areas situated on the ridges of 
the farm. These soils are typically shallow to bedrock, low in fertility, and strongly acidic (Fox 
1958). The Sequoia-Farragut-Hermitage association occupies approximately 400 ha of the valley 
near the center of the farm. These are typically deep and moderately fertile, having formed over 
acidic shale and from materials that formed on colluvial lands (Fox 1958). The Fullerton-
Clarksville-Greensdale association is prominent throughout the county, but comprises only small 
portion of the study area. This association is primarily restricted to chert ridges. These soils are 
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 typically deep to bedrock, well-drained, and have moderate to low fertility (Fox 1958). 
 
Figure 3 Soil Associations in Bradley County. Bendabout Farm outline in black. Figure adapted from 
USDA (1958).  
 
Climate 
The climate in Cleveland, Tennessee is moderate, with mild winters and warm to hot 
summers. Prevailing winds are from the south, bringing warm air from the Gulf of Mexico. 
Variations between night and day tend to be moderate during summer and winter with an 
average temperature difference of -5.5°C. The average growing season ranges between 180-220 
days. Climatological data were gathered by the National Oceanic and Atmospheric 
Administration (NOAA) between the years of 1981 and 2010 and were distributed by the 
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 Southern Regional Climate Center (SRCC) (Table 1). Data were referenced from the Cleveland 
Filter Plant Weather Station in Cleveland, Tennessee, approximately 18km northeast of the study 
area. The weather station is located at Latitude 35.220° N, Longitude 84.798° W, at 244 m 
elevation.  
 
Table 1 Mean temperature and precipitation of the Cleveland Filter Plant Weather Station. 
Cleveland, Bradley County, Tennessee (elevation 259 m). Average temperature 
and precipitation for period 1981-2010 (U.S. National Oceanic and Atmospheric 
Administration, obtained from Southern Regional Climate Center, 2012). 
 
Cleveland Filter Plant Weather Station 
Temperature and Precipitation Normals (1981-2010) 
Temperature (°C)   Precipitation (cm) 
January 3.7   January 12.6 
February 5.9   February 11.8 
March 10.1   March 12.6 
April 14.7   April 10.7 
May 19.1   May 12.3 
June 23.5   June 11.5 
July 25.4   July 12.0 
August 25.1   August 9.0 
September 21.3   September 10.5 
October 15.2   October 8.4 
November 9.6   November 12.6 
December  4.9   December  12.7 
Annual Mean 14.9   Annual Sum 136.7 
 
 
Human History 
Historic inhabitants, including the Cherokee and Creek, traveled through the Tennessee 
Valley and used resources on an ephemeral, task specific basis (Stueckrath 1859). The 
prevalence of disturbance oriented vegetation across the region at settlements suggests burning 
and widespread land clearing. The region was known for excellent hunting grounds, and the 
proximity of the Tennessee River offered additional transportation and commercial advantages 
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 (Stueckrath 1859). Although anthropogenic disturbances have occurred for millennia in the 
southern Ridge and Valley, European settlement of the region intensified human modification of 
the landscape (Delcourt and Delcourt 2000). Some historic references place the route of 
Hernando De Soto passing through present-day Bradley County during the first European 
expedition through the Americas (Clayton 1993). Europeans began to settle the area and 
establish land claims soon after the Revolutionary War (U.S. Department of Agriculture 1955). 
 The McDonald community was well-known for its mineral springs, which are typically 
high in salts, lime, magnesia, iron, silica, boron, and/or fluorine content. Prior to European 
settlement, Cherokees families lived in log huts near Tucker Springs, located on present-day 
Bendabout Farm, and used the water for drinking and bathing according to an 1837 account by 
George Featherstonhaugh, a geologist traveling for the United States government. Tucker 
Springs refers to two springs close in proximity, one chalybeate and one freestone. 
Summer resort hotels and cabins in McDonald were popular with locals and visitors from 
1880 to the mid-1930s. The Tucker Springs Hotel, built in 1885 on the current site of Bendabout 
Farm, was a widely used resort. Its close proximity to the railroad facilitated easy travel for 
visitors from Cleveland, Chattanooga, and as far away as Houston, Texas. Chattanooga Pike was 
cut and used as a wagon road as early as 1836. The East Tennessee Virginia and Georgia 
Railroad operated daily trains through the community carrying mail and passengers. A depot and 
post office were built near the hotel to facilitate travel and guests’ extended stays at the springs. 
During its prime, the hotel would host hundreds of guests at a time for social gatherings (Henry, 
2001).  
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 Current Land Use 
Presently, the farm is maintained for multiple purposes. A prime focus is the management 
of wooded areas for hunting quail, deer, and turkey. Pine plantations and hardwood forests are 
managed with selective logging and prescribed burns to provide and maintain quail habitat. 
Hardwood forests and riparian zones, comprising 576 ha, are protected under a land trust 
easement with the Nature Conservancy. Horses are bred in pastures, and the farm hosts a polo 
pitch used several times a year for polo matches. Hay and wildlife crops are grown on 
agricultural patches. Bendabout Farm has partnered with The University of Tennessee at 
Chattanooga (UTC) and TACF since 1993 in breeding blight-resistant, hybrid chestnuts. The 
farm hosts three orchards devoted to chestnut breeding research. These orchards contain F1 
hybrids along with C. dentata and C. molissima controls. A new test orchard of 375 TACF B3F3 
chestnuts was planted on the grounds in April 2012. This orchard was planted in the dry oak 
forest habitat, in an area that had experienced disturbance from a recent tornado. It is the first 
B3F3 planting on private property in the state of Tennessee.  
 
Access 
The farm is accessed by a network of public and private roads. Tennessee State Highway 
11, or Lee Highway, provides access to the Butler Knobs in the northwest corner of the property. 
Old Alabama Road bisects the farm from south to north until intersecting with Old Chattanooga 
Pike, which continues east to its terminus at Lee Highway. Old Alabama Pike continues west 
through the farm. Lauderback Road provides access to the Lauderback course (See Appendix A, 
Fig. A2 for course delineations) and the eastern side of the property, which is accessed from 
Bullington Road. Tunnel Hill Road provides access to the eastern-most course on the property, 
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 the Neil Course. Prior to 2000, there were very few private roads on Bendabout Farm. However, 
to improve ease of access for hunting trips, logging trucks, and to facilitate general upkeep, and 
network of private gravel roads were built. The private roads are accessed via the public roads 
crossing the property and are secured by electronic gates.  
 
Natural Disturbances 
Tornados are a prevalent natural disturbance to Bendabout Farm and the surrounding 
area. Tennessee experiences the highest frequency of tornadoes between March and April, where 
the most damaging effect to the vegetation is catastrophic wind. The severity of forest damage 
depends on tree age and size, where the oldest, tallest trees are most susceptible to damage. The 
mortality of tree species, size structure, and species composition are affected by tornado activity 
(Peterson, 2000). Between 1953 and 2004, the average number of tornados per year in Tennessee 
was 15, four of which were violent (NOAA, 2001). Bendabout Farm experienced such a 
disturbance on April 27, 2011, during the second field season of this study. Snapped and 
uprooted stands provide light gaps for early-successional species, and are now a common sight 
within the study area. 
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CHAPTER III 
METHODS 
 
 
Habitat Characterization 
Primary habitat types on the farm were characterized using GIS. Property boundaries 
were delineated using a Bradley County parcel map. The farm’s boundaries were mapped by 
manually transferring delineations from paper maps provided by the Bendabout Farm land 
manager onto a digital map in ArcGIS 10 (ESRI 2011) software. Stream courses were also 
designated using the Bradley County parcel map. Man-made features including railroads, roads, 
and utility lines were incorporated using a topographic map. Underlying bedrock and ecoregion 
designations were determined using the Environmental Protection Agency’s (EPA) Ecoregions 
map. Soil features were determined using the Web Soil Survey (WSS). An orthographic image of 
the farm produced in 2010 was added to the database. All layers were assembled into ArcGIS 10 
(ESRI 2011) and examined to define primary habitat types and any potential areas that may be 
botanically significant by containing unusual species assemblages. The source of each data layer 
is listed in Table 2. Some habitats were easily classified by visual interpretation of the 
orthographic map, based on the density, spacing, and types of vegetation observable. Others 
were undistinguishable by this method, and dominant species composition was used to make 
distinctions. Dominant species composition was determined by direct observation of canopy, 
mid-story, and understory vegetation (Smalley 1991). 
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Table 2  Spatial data used in ArcGIS and its source of acquisition. 
 
Data Type Source 
Bradley County Parcel Map UTC Spatial Data Server 
Topographic Map UTC Spatial Data Server 
Ecoregions Map Tennessee Spatial Data Server 
USDA Soil Map Web Soil Survey 
Orthographic UTC Spatial Data Server 
 
 
Ecological systems were diagnosed using criteria from NatureServe’s LANDFIRE 
dichotomous Field Key (NatureServe 2008) and associations were determined using the 
NatureServe Explorer (NatureServe 2012) classification scheme. Boundaries of the 
characterized habitats were digitized and incorporated as a layer to the GIS database. The area, 
in hectares, of each type was calculated using the software’s spatial calculator. The accuracy 
and extent of each habitat type was verified by ground-truthing the resulting digital map to 
points in the field, primarily along the transition zones between habitat types. Where 
interpretation of the orthographic was determined to be inaccurate, corrections were made using 
the ground-truthed data. 
 
Flora 
Collection trips to the farm began June 11, 2010. Collecting continued for three growing 
seasons, concluding October 13, 2012. An effort was made to visit each habitat type at least 
biweekly throughout each growing season to ensure a good sampling of different plant 
phenologies. Fifteen botanical collecting trips were made from June to November 2010 and 22 
were made from March to November 2011. Some specimens were collected while censusing C. 
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 dentata during the third field season ranging from February 7 to October 13, 2013. Whole 
specimens were collected for small, herbaceous species, while clippings were taken from those 
that were large or rare. Collection locations were recorded using a Garmin GPS 60 (accurate to 
10m). Coordinates were taken at a nearby landmark for clusters of common species, while 
coordinates for rare species were taken at the location of occurrence. Specimens were identified 
using multiple keys including Cronquist (1980), Gleason and Cronquist (1963), Jones (2005), 
Radford (1968), Wofford (1989), Wofford and Chester (2002), and Weakley (IP). The 
nomenclature and native status of this collection followed that of the USDA Plants Database 
2013 (USDA PLANTS). The Tennessee Exotic Plant Pest Council (TEPPC) further examines 
non-native species in Tennessee assigns a threat ranking based on their potential threat to native 
plant communities. When ranks were designated by TEPPC, the rank was incorporated into the 
annotated checklist for Bendabout Farm. Rare species were determined using a list created by 
TDEC’s Natural Heritage program. County records were determined based on county level maps 
from the University of Tennessee Knoxville Herbarium (TENN 2013). The relative abundance 
for each species follows Murrell and Wofford (1987). Each specimen was processed according to 
standard herbarium protocol and vouchers were deposited in The University of Tennessee at 
Chattanooga Herbarium (UCHT).  
A species area curve was created in order to predict the species richness of Bendabout 
Farm and to make comparisons between the Bendabout Farm flora and others in the Ridge and 
Valley. The equation S = cAz was used to predict richness, and nonlinear regression was used in 
SPSS (IBM, 2012) software to generate values for the constants c and z. The area and species 
number of each of the studies was plotted, with a regression line drawn through the 
untransformed data points. The methods of Wade and Thompson (1991) were followed to 
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 generate the curve using this and five other floras from the region including, Lipps and DeSelm 
(1969), Van Horn (1981), Houck (1990), Bullington (1997), and Barger (2012). The 
nomenclature of each flora’s checklist was synonymized to reflect USDA Plants 2012 
nomenclature. This changed the total number of species for each flora, and these normalized 
totals were used to generate the curve.  
 
Castanea dentata Census 
C. dentata exhibits specific habitat preferences. Paillet (2002) concluded land use 
practices influence sprout distribution. Fei et al. (2007) noted C. dentata were nearly absent on 
previously cultivated or pastured lands when examining habitat affinities via geospatial analysis. 
Within its geographic range, C. dentata historically grew most frequently on well-drained, 
neutral to acidic soils, and was found in high abundance on sloping lands with acidic, sandy-
loam soils (Braun 1950; Russell 1987). For efficiency, this census is being conducted only in 
habitats meeting these criteria. The sweep census method described by Hunter (1922), in which 
several observers advance in a coordinated movement to detect organisms by visual encounter, 
was used. This method is frequently employed to detect rare and elusive wild animals such as 
primates (Gray 2009), but has also been used successfully to determine abundance and monitor 
rare plant species. Populations of endangered Asplenium scolopendrium L. var. americanum 
(Fernald) Kartesz & Gandhi (1991) (Aspleniaceae) in central New York State have been 
consistently monitored using the sweep census method from 1916 (Cinquemani 1988) until 
present (Brumbelow 2011).  
The census took place from May 11, 2011 until October 13, 2012. The timing of survey 
trips were limited to the natural growing cycle of C. dentata and trips were only conducted 
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 during leaf-on conditions. Hunter (1922) censused six separate populations of Asplenium 
scolopendrium by dividing each habitat slope into lanes and sweeping from side-to-side from the 
bottom of the slope to the top. However, the study area at Bendabout Farm was divided into 
smaller, more manageable units by mapping the existing roads throughout the property and using 
them as boundaries (Appendix A, Figure A3). Sweeps were conducted by three to five observers 
walking contiguous, parallel swaths ten meters wide within the study area. A concerted effort 
was made to not allow swaths to overlap, except when thick stands of vegetation or fallen trees 
made this unavoidable. Observers were volunteers who displayed interest in C. dentata research 
and had worked with the species in the past, primarily in a greenhouse or orchard setting. A core 
group of four individuals were typically present, and new volunteers were recruited and trained 
throughout the census. All observers received instruction prior to excursions on C. dentata 
morphology using live nursery specimens. They then received in situ training to hone their 
ability to recognize C. dentata in a forest setting. Observers were taken to a training plot at 
Bendabout Farm with four unmarked C. dentata to demonstrate their recognition ability. They 
were also instructed in species that could be mistaken for C. dentata, including Quercus prinus 
(L.) and Oxydendrum arboreum (L.) DC. 
Swath directions were determined by consulting the contour lines of a topographic map. 
Swaths that crossed up and over steep hillsides were preferable to swaths whose contours 
followed along-side steep hillsides. Three observers carried compasses to ensure correct 
navigation. During sweeps, one observer carried a Garmin GPS 60 unit (accurate to 10m), to 
track and record movements. C. dentata located via the sweep method were marked with vinyl 
flagging that included an accession number, and a GPS coordinate was recorded. Field notes 
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 regarding habitat type, slope steepness, and tree height were recorded. The dry oak forest was 
swept one time during the course of this study. 
A digital map of the study area was created using ArcGIS10 (ESRI, 2011) software. 
Environmental data, including soil type, hydrology, and physiographic province, were layered 
over topographic and orthographic base maps. GPS waypoints of C. dentata were downloaded 
into the GIS database.  
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CHAPTER IV 
 
RESULTS AND DISCUSSION 
 
 
Habitat Characterization 
Vegetation at Bendabout Farm falls into two broad categories: 1) natural and semi-natural 
vegetation and 2) cultural vegetation. Natural and semi-natural communities contain vegetation 
where both abiotic and biotic ecological processes are primarily responsible for determining 
species and site characteristics (Küchler 1969, Westhoff and van der Maarel 1973, Comer et al. 
2003). Human activities can influence these interactions to varying degrees, but do not eliminate 
or dominate spontaneous, ecological processes (Westhoff and van der Maarel 1973). Bendabout 
Farm is a working farm, and only very small areas have been left undisturbed for a significant 
period of time, including seemingly natural wooded areas. In cultural systems the structure, 
composition, and development of vegetation are determined by regular human activity, and are 
regarded as a temporally novel over hundreds to thousands of years (Comer et al. 2003).  
Six natural/semi-natural habitat types were identified within the study area: Managed 
Pine Plantation, Allegheny-Cumberland Dry Oak Forest, Central Interior Appalachian Riparian, 
Bottomland Hardwoods, Ponds and Wetlands, and Calcareous Glade and Woodland (Fig. 4). 
Cultural habitats on the farm include pasture and agricultural fields (Fig. 4). All habitat types 
with corresponding hectares and percentage of total study area are listed in Table 3.  
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Table 3  Area of Habitats at Bendabout Farm 
 
Natural/ 
Semi Natural  
Habitat ha 
Percentage of 
study area 
Managed Pine Plantation 716 48.18% 
Allegheny-Cumberland Dry Oak 
Forest 440 29.61% 
Central Interior Appalachian Riparian 30 2.02% 
Bottomland Hardwoods 29 1.95% 
Ponds & Wetlands 10 0.67% 
Southern Ridge and Valley Dry 
Calcareous Forest 1 0.07% 
Cultural  Pasture 222 14.94% 
Agricultural Fields 38 2.56% 
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Figure 4 Major Habitat Classifications at Bendabout Farm 
 Green: Allegheny-Cumberland Dry Oak Forest and Woodland; Yellow: Managed Pine 
Plantation; Red: pasture; Orange: Bottomland Hardwoods; Light Blue: Central Interior 
and Appalachian Riparian System; Purple: Agricultural Fields; Dark Blue: Introduced 
Wetlands. 
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 Natural and Semi-natural Communities 
Managed Pinus taeda Plantation 
The managed pine plantation (MPP) association represents young, monospecific 
plantation stands of Pinus taeda. These stands support dense, perfect rows of trees which are 
typically managed for the production of timber products. Most plantations were planted using 
mechanical equipment. MPPs typically support no other tree species in the overstory, as the 
dense monocultural planting structure results in complete canopy closure by Pinus taeda. MPPs 
typically support few species in the understory. The herbaceous ground cover tends to be sparse 
due to reduction during site preparation, the dense canopy cover, and the fact that many 
plantations experience frequent burning as a management practice. In dense stands the 
herbaceous layer is suppressed by thick needle litter. Vines, including Vitis rotundifolia, Smilax 
rotundifolia, Smilax glauca, and Toxicodendron radicans, are an important component of the 
understory. Other herbaceous species can include Solidago ulmifolia, Chasmanthium 
sessiliflorum, and Eupatorium capillifolium. This association is rarely exceeds 20-40 years of age 
on most timberlands (NatureServe 2002). 
  The MPP at Bendabout was planted during the 1940’s primarily to provide habitat for 
Northern Bobwhite Quail (Colinus virginianus), and other wild game such as white-tailed deer 
(Odocoileus virginianus) and wild turkey (Meleagris gallopavo). The plantation is routinely 
managed with prescribed burning to maintain optimum levels of understory growth. Trees are 
periodically thinned throughout the plantation to encourage understory vegetation that provides 
food and cover for the quail (Allen 1996). More recent parcel acquisitions, however, are 
properties formerly owned and operated by Bowater, Inc., owners of a paper mill in Calhoun, 
Tennessee. Bowater previously managed numerous pine plantations in the Tennessee Valley to 
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 supply pulp to the central paper mill. These forests were planted with pine seedlings ca. 1985, 
but have not been managed during that time. The canopy is completely closed by the densely 
spaced trees. 
 
 
 
Figure 5 The MPP association comprises the largest portion of habitat within the study area, at 
44% (A). It is easily recognized by the uniformly planted stands of Pinus taeda (B).  
A 
B 
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 Allegheny-Cumberland Dry Oak Forest and Woodlands 
The Allegheny-Cumberland Dry Oak Forest and Woodland (ACDOFW) encompasses 
dry hardwood forests on predominately acidic substrates in the Allegheny Cumberland Plateaus 
and the Ridge and Valley. This system’s range is mostly consistent with Braun’s (1950) Mixed 
Mesophytic Forest Region, although the ACDOFW is not a true mesic forest. It is dominated by 
Quercus alba, Quercus falcata, Quercus coccinea, with a smaller presence of Acer rubrum, 
Carya glabra, and Carya alba. Pinus echinata and Pinus virginiana can occur, typically 
following fire or near escarpments. Sprouts of C. dentata can often be found where it was 
formerly a common tree (NatureServe 2008).  
Typical associations at Bendabout Farm within the ACDOFW include: 
• Quercus prinus - Quercus (alba, coccinea, velutina) / Viburnum acerifolium - 
(Kalmia latifolia) Forest 
• Quercus alba - Quercus velutina - Carya (ovata, alba, glabra) - Pinus sp. Forest 
• Quercus alba - Quercus rubra - Carya ovata / Cercis canadensis - Juniperus 
virginiana var. virginiana Forest 
• Quercus falcata - Quercus alba - Carya alba / Oxydendrum arboreum / 
Vaccinium stamineum Forest 
• Quercus falcata - Quercus (coccinea, stellata) / Vaccinium (pallidum, 
stamineum) Forest 
• Quercus prinus - Carya spp. - Quercus velutina / Vaccinium arboreum / Iris 
verna var. smalliana Forest 
• Quercus prinus - Quercus rubra - Carya (ovata, glabra) - Pinus virginiana Forest 
• Quercus prinus - Quercus spp. / Vaccinium arboreum - (Kalmia latifolia, Styrax 
grandifolius) Forest 
• Quercus alba - (Quercus prinus) / (Hydrangea quercifolia) - Viburnum 
acerifolium / Carex picta - Piptochaetium avenaceum Forest 
• Quercus prinus - (Quercus coccinea) / Carya pallida / Vaccinium arboreum - 
Vaccinium pallidum Forest 
• Quercus alba - Quercus falcata / Vaccinium (arboreum, hirsutum, 
pallidum) Forest 
 
33 
 
 Threats: Non-native, invasive species threatening this system that are especially prevalent 
at Bendabout Farm include Elaeagnus umbellata, Ligustrum sinenese, Lonicera japonica, and 
Lezpedeza bicolor.  
 
 
Figure 6  Outline of ACDOFW at Bendabout Farm. This system comprises 32% of the study area.  
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 Bottomland Harwood Forest 
The bottomland hardwood forest (BHF) is a unique assemblage found within the 
ACDOFW at Bendabout Farm. This forest is located between a wetland and Candies Creek, and 
frequently experiences soils saturation and standing water. It is also routinely managed with 
prescribed burning. Dominant canopy species in this habitat type include Quercus rubra, Carya 
ovata, and Fagus grandifolia. Dominant mid-story species include Nyssa sylvatica and Ulmus 
alata. Uncommon species including Hymenocallis caroliniana, Arisaema dracontium, and 
Cornus amomum were documented here. This area was severely affected by the 2011 tornado. 
Many, large trees were broken, which in turn provided light gaps, drying out the soil and 
encouraging establishment of invasive species including Elaeagnus umbellata and Ligustrum 
sinenese. 
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Figure 7 Bottomland hardwood forest, shown in orange, is situated in the northeastern corner of 
the property (A). Standing water after a recent rain (B). The forest after a recent 
prescribed burn in 2011(C).  
 
 
 
 
 
A 
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 Southern Ridge and Valley Dry Calcareous Forest 
Bendabout Farm hosts a small, one ha, limestone outcropping. This ecological system 
consists of karst outcroppings and surrounding woodlands on shallow, high pH soils of the Ridge 
and Valley region from southwestern Virginia southward. These glades occur in broad valley 
bottoms, rolling basins, and adjacent slopes where soils are shallow over flat-lying limestone 
strata. The flat to rolling terrain and locally xeric soils may have been especially susceptible to 
periodic fires that helped maintain the prairie-like openings and savanna-like woodlands. Today, 
much of the system is currently more closed and brushy, suggesting fire-suppression. Quercus 
muehlenbergii and Quercus stellata are typical where the canopy is present. Dominant or 
abundant Juniperus virginiana var. virginiana is possibly a result of the lack of fire (NatureServe 
2012). The outcropping at Bendabout is characterized by Juniperus virginiana, Pinus echinata, 
and Celtis occidentalis in the upper-story with forbs including Anemone virginiana, Galium 
triflorum, Sanicula trifoliata, and Bidens bipinnata comprising the herbaceous layer. Threats to 
this community type include Ligustrum sinenese, which currently has a noticeable presence, and 
Lezpedeza bicolor.  
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Figure 8 Outline of the SRVCGW at Bendabout Farm. (A). A small tributary of Candies Creek (B) 
crosses the SRVCGW through the limestone substrate (C). 
 
 
 
B 
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 Central Interior and Appalachian Riparian System 
The Central Interior and Appalachian Riparian System (CIARS) covered 103 ha within 
the study area, making up 7% of the total habitat area. It is found on moderately to high-gradient 
creeks and streams over a wide range of elevations. This system develops on small floodplains 
and shores that lack a broad, flat floodplain due to steeper side-slopes, higher gradient, or 
sometimes both. Common trees in this habitat include Betula nigra, Platanus occidentalis, and 
Acer negundo. Liriodendron tulipifera, Liquidambar styraciflua, Acer rubrum, Celtis laevigata, 
and Fraxinus pennsylvanica can develop in more stable forests. Justicia americana is common in 
slower-moving stream beds. Invasive species, including Ailanthus altissima, Paulownia 
tomentosa, Lonicera japonica, and Microstegium vimineum pose threats to these communities 
(NatureServe 2012). Microstegium vimineum and Paulownia tomentosa were not documented in 
this inventory. 
    
Figure 9 The CIARS association comprises 7% of the habitat within the study area (A). 
Three streams, Candies Creek, Dry Creek, and Brymer Creek (B), form this 
association at Bendabout farm.  
B 
A 
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Ponds and Wetlands 
The 14 ponds and wetlands vary in size from 2 ha to approximately 0.25 ha. The ponds 
are man-made and wetlands are typically influenced by anthropogenic water diversion. Common 
species in these areas include Carex lupulina, Cyperus odoratus, Cyperus strigosus, 
Cephalanthus occidentalis, Salix nigra, and Typha latifolia. Invasive aquatic species including 
Hydrilla verticillata pose significant threats to these communities (NatureServe 2012). 
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Figure 10 The Ponds and wetlands comprise 1% of the habitat at Bendabout Farm (A). The ponds 
and wetlands are primarily man-made, but provide wildlife habitat (B) and sport fishing 
(C) at the farm.  
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Anthropogenic Communities 
Pasture 
These agriculture pasture lands have perennial herbaceous cover primarily consisting of 
Festuca pratensis used for livestock grazing or the production of hay. There are obvious signs of 
management such as irrigation and haying that distinguish it from natural grasslands. 
 
    
Figure 11 Pasture comprises 14% of habitat within the study area (A). Pasture at Bendabout it used for 
raising horses (B).  
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Agricultural plots 
Agricultural land is planted in hay and wildlife crops including Zea mays (corn), 
Sorghum halpense (sorghum), and Helianthus annuus (sunflowers). 
 
 
 
 
Figure 12 Agricultural fields comprise 2% of the farm (A). Row crops are frequently planted 
to attract wildlife (B).  
A 
B 
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Floristic Summary 
 In total, 692 voucher specimens were collected from the study area over the course of 
three growing seasons. From the specimens, 433 species and sub-specific taxa were identified 
from 254 genera, representing 196 families. An additional 250 new records were identified for 
Bradley County. These newly vouchered specimens have increased the known taxa of Bradley 
County from 455 to 705 species and sub-specific taxa. The complete annotated checklist of 
collected specimens is presented in Appendix B and includes accession numbers, relative 
abundance, county records, and native status. 
 
Table 4  Floristic Summary of Bendabout Farm 
 
      Species and Lesser Taxa  
 Division Families Genera Native 
Non-
Native Total 
Percent of Total 
Species Composition 
Equisetophyta 1 1 1 0 1 0.2% 
Lycophyta 1 1 1 0 1 0.2% 
Pteridophyta 6 10 10 0 10 2.6% 
Coniferophyta 2 2 3 3 6 1.2% 
Magnoliophyta         
Liliopsida 14 47 74 12 86 19.9% 
Magnoliopsida 77 200 276 53 329 75.9% 
Total  101 261 365 68 433 100.0% 
 
 
Rare Species 
  In addition to C. dentata, which has a ranking of S2S3, one other Special Concern species 
was identified at Bendabout Farm. Panax quinquefolius (American Ginseng) (Araliaceae) is a 
species that faces continual commercial exploitation, receiving a state rank of S3S4 from the 
Tennessee Natural Heritage Program. It is exceedingly valuable in the herbal trade. Most of the 
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 North American harvest is shipped to Chinese markets where the dried roots often command 
prices in excess of $1,000 per kg (Weakley IP). Primary uses include diabetes treatments, 
aphrodisiacs, and energy supplements (Radad et al. 2006). Although P. quinquefolius maintains 
a broad distribution in the eastern and midwestern United States, extensive over-collecting has 
resulted in consistently low population densities throughout its range (NatureServe 2012). 
Bendabout farm employees have caught trespassers on the property collecting P. quinquefolius. 
In Tennessee, P. quinquefolius can be found in all 11 physiographic provinces, usually in rich, 
mesic woods (TDEC 2008). The vouchered specimen was from mixed mesophytic woods and 
selected from a small clump where 5 plants were observed. P. quinquefolius was observed at two 
other locations within the study area, all in similar habitat. 
 
Introduced Species 
Sixty-eight non-native species (USDA Plants 2013) were documented on the farm, 
representing 15.7 % of the total flora (Appendix B). The native status of each species 
corresponds with that of the TENN database. Agricultural crops and ornamental cultivars near 
residences were prevalent on the farm but were not collected as this type of vegetation is not 
typical of a flora. Floras conducted in the Ridge and Valley Province typically contain between 
11-15% introduced species (Table 7). 
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 Table 5  Families with largest percentages of introduced species. 
 
Family Introduced species Percentage of Total Introduced Species 
Fabaceae 10 14.7% 
Asteraceae 8 11.7% 
Poaceae 7 10.3% 
Lamiaceae 6 8.8% 
Brassicaceae 5 7.3% 
 
The Tennessee Exotic Pest Plant Council (TNEPPC) compiles a list of vascular plants 
that are introduced to the state and pose a significant threat to native species. Species are added 
to this list and given a rank based on their invasive characteristics. A Rank 1 indicates that the 
species is a severe threat to native plant ecosystems; a Rank 2 species possesses invasive 
characteristics, but is not presently considered to spread as easily into native plant communities 
as Rank 1; a Rank 3 signifies that the species is a lesser threat and mainly spreads in ruderal 
areas (TNEPPC 2011). Bendabout Farm contains 23 species reported on the TNEPPC list (Table 
6). There are ten species with a Rank 1 classification, eight with a Rank 2 classification, and five 
with a Rank 3 classification. The most prevalent Rank 1 species at Bendabout Farm include 
Elaeagnus umbellata, Lespedeza bicolor, Lespedeza cuneata, Ligustrum sinense, and Lonicera 
japonica.  
Introduced species occur in every major habitat type on Bendabout Farm. Lespedeza 
cuneata and L. bicolor are both prevalent understory species in the MPP, where they were 
planted to provide cover for quail. As a result, L. bicolor and L. cuneata are encroaching into 
adjacent habitats that include the ACDOF, BHF, and SRVCGW. Ligustrum sinense is frequently 
found in natural/semi-natural habitats. It occurs in abundance in the SRVCGW and is commonly 
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 found in areas of the ACDOF, BHF, and near wetlands. Wetland species at Bendabout Farm are 
competing with introduced species including Murdannia keisak and Schoenoplectus californicus.  
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 Table 6  Listing and rank1 of the non-native, invasive taxa of Bendabout Farm from the Tennessee Exotic Pest Plant Council (2013). 
 
Rank 1 – Severe threat Rank 2 – Significant threat Rank 3 – Alert 
Allium vineale Murdannia keisak Daucus carota 
Sorghum halepense Cirsium vulgare Leucanthemum vulgare 
Lonicera japonica Lonicera maackii Cardiospermum halicacabum 
Elaeagnus umbellata Polygonum caespitosum Lotus corniculatus  
Albizia julibrissin. Polygonum persicaria Mahonia bealei  
Lespedeza bicolor Lysimachia nummularia 
 
Lespedeza cuneata Verbascum thapsus 
 
Pueraria montana Glechoma hederacea 
 
Rosa multiflora 
  
Ligustrum sinense 
 
 
 
1Rank descriptions are as follows: Rank 1-Severe threat. These species possess invasive characteristics, spread easily in native plant communities, 
and displace native vegetation. Rank 2-Significant threat. Such taxa possess invasive characteristics but are not presently considered to spread as 
easily into native plant communities as severe threat species. Rank 3-Lesser threat. These taxa spread in or near disturbed areas but are not 
presently considered a threat to native plant communities. 
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 Species Area Curve 
 A species area curve was generated using data from this and five other Ridge and Valley 
floras (Table 7). The species area curve for the Ridge and Valley floras predicts a richness 
measure of 475 species for Bendabout Farm (Fig. 14). The flora is 42 species shy of the curve 
prediction. It is important to remember that 48.18% of the study area is devoted to MPP, a 
habitat type with a low diversity of understory species (NatureServe 2002). Pasture and 
agricultural plots, which comprise 14.94% and 2.56 % of total land area, respectively, are also 
habitats with low diversity. Other land-use factors are important when considering a lower than 
expected species richness, such as ongoing human disturbance. Both public and private roads 
and private residences bisect the forest to create edge effects, diminish habitat variability, and 
provide pathways for the encroachment of invasive species. All of these factors contribute to a 
decrease in species richness (Merriam 2003; Surette and Stephen 2008). 
 The power of predictive models like the species area curve depends on a vast array of 
factors, one important one being similarity in size of the survey areas. The floras used to predict 
richness in this study are relatively small and range from between 5,000 ha to just 40 ha. He and 
Legendre (1996) found that species-area relations can be influenced by the spatial scale of 
sampling. Hortal et al. (2006) noted that predicting richness using surveys of different sizes can 
affect the robustness of the prediction, and that comparing studies of similar sizes yielded the 
most highly correlated results. The species area curve for the six Ridge and Valley floras 
presented here has an R² value of 0.4454, which is quite low. The dissimilarity in survey area 
size may be one factor leading to somewhat scattered data along the curve.
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Table 7 Six Ridge and Valley Floras  
 
Ridge and Valley Flora Investigator State Area (ha) Total Species Genera Families Introduced species 
Marshall Forest, Rome, 1969 
Lipps & 
DeSelm GA 40 300 186 70 35 (11.6%) 
Chickamauga Battlefield, 1981 Van Horn GA 3,403 585 340 100 50 (8.55%) 
Red Clay,1990 Houck TN 105 494 297 97 69 (13.97%) 
Upper Clinch, 1997 Bullington TN 5,000 526 338 108 79 (15.02%) 
Indian Mtn Forever Wild, 2012 Barger AL 240 431 281 103 50 (11.60%) 
Bendabout Farm, 2013 Harris TN 1,467 433 261 106 45 (10.34) 
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Figure 13 Species-area curve for six Ridge and Valley floras. Study area is plotted on the x-axis in hectares and species richness is plotted on the 
y-axis. The formula used to generate the curve and the R2 value produced is inserted within the graph. Floras include: Red Clay, TN 
1990 (RC); Indian Mountain Forever Wild, AL 2012 (IM); Marshall Forest, Rome GA, 1969 (MF); Chickamauga Battlefield, GA 1981 
(CB); Upper Clinch, TN 1997 (UC); and Bendabout Farm, TN 2013 (BF).  
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 Family Level Species-area Regression Lines 
Family level species-area curves were designed for the three largest families of 
Bendabout Farm. This gave r2 values of 0.22, 0.10 and 0.16 for Asteraceae, Poaceae, and 
Cyperaceae, respectively. The regression lines show Bendabout Farm is 11 species short of the 
70 asters predicted for its area and is four species short of expected 29 species in the Poaceae 
family. The study area has exceeded expectations for species in Cyperaceae by three species. 
(Appendix A, Figs. A4, A5, and A6.) 
 
Castanea dentata Census  
Twenty-eight trips to census C. dentata were made to the farm beginning May 11, 2011. 
A total of 181 C. dentata sprouts and small trees were located and documented in the Allegheny-
Cumberland Dry Oak Forest region of the study area (Fig. 14). During the course of the study, 
334 ha were surveyed. Fifty-seven sprouts were located in the dry oak forest of the 35 ha Neil 
Course on the eastern side of the property, yielding1.68 per hectare (Appendix A, Fig. A7). Four 
C. dentata were documented in the northern section of the Butler Knobs on the far western side 
of the property, resulting in 0.04 per hectare (Appendix A, Fig. A8). One hundred-twenty were 
located in the southern portion of the Butler Knobs, resulting in 0.6 sprouts per hectare 
(Appendix A, Fig. A9). The sprouts ranged from 0.1m to 4.6m in height, with an average of 
1.2m and a mode of 0.5m among the data set. Sprouts were most frequently found on moderately 
steep slopes. None were in flower or showed evidence of past or future flowering. See Appendix 
C for a list of all C. dentata documented with associated field notes. 
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Figure 14 Survey area of the chestnut census (334 ha) is shaded, 181 sprouts are denoted by 
triangles. The area shaded in black was rendered impassable by a tornado. 
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 Bendabout Farm experienced a severe disturbance on April 27, 2011, during the second 
field season of this study. An F1 tornado travelled in a northeast direction beginning at the 
southwest boundary of the Butler Knobs and exiting at the northeastern Rogers Course. 
Significant portions of forest, both hardwood and pine, were affected. Portions of the Butler 
Knobs were rendered inaccessible due to numerous large, fallen trees. Twenty-nine ha in the 
southern section of the Butler Knobs were left impassable by the tornado’s destruction. This 
area, although suitable habitat, was impassable and not surveyed due to unsafe conditions  
Other scientific studies have sought to quantify C. dentata abundance in present-day 
forests. These studies have utilized a variety of data collection methods which have yielded a 
wide range of results. The study areas in the literature host an assortment of historic and current 
land use practices, an important factor in the presence or absence of C. dentata (Fei et al. 2007). 
These factors complicate comparing the Bendabout Farm results to the results of other studies. 
Stephenson et al. (1991) utilized a variety of data sources, including literature reviews and 
directly gathering data, to determine the distribution of C. dentata in two study areas within the 
Virginia Ridge and Valley Province. One study site was determined to have 192 C. dentata 
stems her hectare, while the other yielded 770 per hectare. Burke (2012) determined the average 
density of C. dentata in 21 plots near the Mountain Lake Biological Station in Giles County, 
Virginia, also in the Ridge and Valley Province, to be 326 stems per hectare. 
Clearly, the results of these Virginia studies show that those study sites are much more 
densely-populated with C. dentata than is Bendabout Farm. While more detailed habitat analysis 
would be needed to determine the cause(s) for this, one apparent factor is historic land use. 
Bendabout Farm has been a working farm for 172 years, whereas, the study areas in Virginia are 
all secondary forest that have not been logged in over 100 years. 
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 Bendabout Farm lies atop two Level IV ecoregions, the Southern Limestone/Dolomite 
Valleys and Low Rolling Hills and Southern Shale Valleys (Fig. 2). Though the majority of the 
farm is Southern Shale Valley, the Southern Limestone/Dolomite Valleys contain a higher 
concentration per hectare of C. dentata sprouts. Sprouts were documented on the Lehew-
Montevallo-Cotaco and the Sequoia-Farragut-Hermitage soil associations. The third association, 
the Fullerton-Clarksville-Greensdale, did not occur within the survey area. 
Woody species commonly associated with C. dentata at Bendabout Farm included 
Quercus prinus, Quercus falcata, Vaccinium stamineum, Calycanthus floridus, and Oxydendrum 
arboreum. ACDOFW associations in which C. dentata was documented included: 1.) Quercus 
falcata - Quercus alba - Carya alba / Oxydendrum arboreum / Vaccinium stamineum Forest, 2.) 
Quercus prinus - Quercus rubra - Carya (ovata, glabra) - Pinus virginiana Forest, and 3.) 
Quercus prinus - Quercus spp. / Vaccinium arboreum - (Kalmia latifolia, Styrax 
grandifolius) Forest. 
The historic uses of the land at Bendabout Farm play a significant role in the presence or 
absence of C. dentata. Much of the farm has been subjected to direct forms of agriculture since it 
has been in the ownership of the current family, including clearing land for pasture, pine 
plantation, or for planting agricultural crops. Sections of the farm that are now densely wooded, 
were historically left to wandering cattle belonging both to the farm owners and neighbors prior 
to modern-day property fencing laws (Bentley, personal communication). Roaming cattle harm 
woodlands by compacting soil, disturbing the roots, and damaging the trunk and root collars of 
trees (ODNR, 2013).  
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CHAPTER V 
CONCLUSIONS 
 
 
 The results presented here have supplemented the botanical understanding of Bendabout 
farm, and subsequently that of Bradley County, and include documentation of 250 county range 
extensions. Two species of special concern were documented on the farm, Castanea dentata and 
Panax quinquefolius, and 68 non-native species were collected. Despite 65% of the farm being 
comprised of low-diversity habitats including managed pine plantation, pasture, and agricultural 
fields, its richness of 433 species is similar to that of other Ridge and Valley floras when plotted 
on the species area curve. This implies that natural and semi-natural areas on the farm are quite 
species rich. The species area curve developed by Huskins and Shaw (2010) for the Cumberland 
Plateau predicted a richness of 552 species for Bendabout Farm. However, the species area curve 
presented here using only Ridge and Valley Floras predicted 475 species. This difference implies 
that comparisons of species richness may best be made when using data from the same 
physiographic province.  
 The chestnut census offers insights in to the population size and distribution of C. dentata 
within the study area. Sprouts were typically 0.5 m in height and found on moderately steep 
slopes. Only 181 C. dentata sprouts were located on the farm, and their distribution was fairly 
surprising; in some areas where sprouts were expected to occur, such as the ridges north of 
Highway 11, few were documented. Conversely, the Neil Property on the Lebanon Ridge on the 
far eastern side of the study area held a comparatively large number of sprouts for an area of this 
56 
 
 small size. In comparison to similar censuses of C. dentata (Stephenson et al. 1991; Burke 2012), 
the Bendabout Farm census yielded a small number of sprouts per hectare. A key factor for this 
difference is the past land use of the farm for agriculture, pasture, and pine plantation. However, 
a complete analysis would be required to determine if any environmental factors also influence 
population size and distribution.  
The census also provided the Bendabout Farm property owners with a tool that can be 
used when making important land management decisions; one that was implemented in planning 
the spring 2013 prescribed burning cycle. The land managers now know areas where they can 
burn safely without affecting C. dentata populations, as well as areas where they cannot.  
 The advancement of non-native species into natural habitats is an important issue facing 
Bendabout Farm. Non-natives make up 15.7% of the total flora, suggesting that decades of 
human disturbance has had a significant impact on natural habitats. Eradicating aggressive 
species including, Lespedeza bicolor and L. cuneata, which were intentionally planted as a 
wildlife cover species should be considered, as well as a native species that could serve as a 
replacement. Other aggressive invasives including Lonicera japonica and Ligustrum sinense, 
should be eradicated where possible to limit these species’ encroachment into sensitive habitats 
including the ACDOFW, which hosts two rare species found on the farm, and the SRVCGW.  
 The principal objective of this research, to catalog the flora of Bendabout Farm, was 
achieved in documenting 433 species. Eight habitat types ranging from natural, to semi-natural, 
to cultural were characterized, in order to better achieve this goal. Sixty-eight introduced species 
and two special concern species were documented. This flora has provided baseline data that can 
be used in future ecological restoration efforts, environmental impact assessments, and aid in 
making the best decisions to maintain the land. The second objective was to census the naturally 
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 occurring C. dentata on the farm. The census documented the location, height, associated 
species, flowering status, and subjective slope rating of 181 C. dentata. This body of data 
documents the status of the Bendabout farm at the present time and can be used to monitor this 
population into the future. These data can be used to determine whether the population is stable, 
growing, or decreasing, and to assess the effectiveness of management actions practiced at the 
farm.  
 Despite the impacts from anthropogenic activities over the past century, Bendabout Farm 
aims to preserve the ecological integrity of the land. Small refuges like Bendabout Farm will 
become increasingly important in the future, as human development expands further into natural 
areas, altering these habitats. It is important to explore and understand these areas now, so that 
the best decisions can be made to preserve and protect unique habitats and rare species over time.  
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Figure A1. Historic range of Castanea dentata, circa 1904. Adapted from Little, 1977.  
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Figure A2. Course Delineations  
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Figure A3. Roads in Tucker Bottoms. Roads in Tucker Bottoms are used as borders to create smaller, more 
manageable parcels to be censused for C. dentata. The area in green is the dry oak forest.  
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Figure A4. Ridge & Valley Asteraceae Species-area linear regression line.  
 
 
 
 
Figure A5. Ridge & Valley Poaceae Species-area linear regression line. 
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Figure A6. Ridge & Valley Cyperaceae Species-area linear regression line.  
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 Figure A7. Castanea dentata documented on the Neil Property in the southeastern portion of Bendabout Farm. 
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Figure A8. Castanea dentata documented North of Lee Hwy in the Cabin course. 
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Figure A9. Castanea dentata documented south of Lee Hwy in the Tucker Bottoms and Bull Lot courses. 
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Appendix B. Annotated checklist of the flora of the Bendabout Farm. The list is organized by 
division, subdivision, family, genus, and species. The taxonomic nomenclature of these groups 
follows the USDA PLANTS Database (USDA, NRCS 2012). A single asterisk (*) precedes an 
introduced taxon and two asterisks (**) precede a rare species. The double dagger (‡) denotes 
new species records for Bradley County that were not present in the TENN database. Relative 
abundance, habitat association, and accession number follows each species. 
 
 
Key to relative abundance abbreviations (following Murrell and Wofford 1987): 
 
C = Common: characteristic and dominant 
F = Frequent: generally encountered 
O = Occasional: well distributed, but not anywhere abundant 
I = Infrequent: scattered locations throughout 
S = Scarce: several locations, or scattered small populations 
R = Rare: one or two locations in small populations 
VR = Very rare: a single locale, few individuals 
 
Key to habitat association abbreviations: 
 
MPP- Managed Pine Plantation 
DOF- Allegheny-Cumberland Dry Oak Forest 
AR- Central Interior Appalachian Riparian 
BH- Bottomland Hardwoods 
WL- Wetlands 
CF- Southern Ridge and Valley Dry Calcareous Forest 
PS- Pasture 
AG- Agricultural Fields 
DA- Disturbed Area 
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DIVISION EQUISETOPHYTA  
EQUISETACEAE  
Equisetum hyemale L. var. affine (Engelm.) A.A. Eaton; O. AR. 289. 
  
DIVISION LYCOPODIOPHYTA  
LYCOPODIACEAE  
Lycopodium digitatum Dill. ex A. Braun; I. DOF, MPP. 301. ‡   
  
DIVISION PTERIDOPHYTA  
ASPLENIACEAE  
Asplenium platyneuron (L.) Britton, Sterns & Poggenb. var. platyneuron;. F. DOF, AR, BH. 21. 
  
BLECHNACEAE  
Woodwardia areolata (L.) T. Moore; S. BH, WL. 181. ‡ 
  
DENNSTAEDTIACEAE  
Pteridium aquilinum (L.) Kuhn var. pseudocaudatum (Clute) A. Heller; I. MPP, WL. 36.  
 
DRYOPTERIDACEAE 
Athyrium filix-femina (L.) Roth ssp. asplenioides (Michx.) Hultén;  F. DOF, AR. 63 
Onoclea sensibilis L.; S. DOF, AR. 62 
Polystichum acrostichoides (Michx.) Schott; S. DOF, AR, CF. 46. 
  
OPHIOGLOSSACEAE 
Botrychium virginianum (L.) Sw; O. DOF, AR, BH, CF. 232. 
  
POLYPODIACEAE  
Pleopeltis polypodioides (L.) Andrews & Windham ssp. michauxiana (Weath.) Andrews & 
Windham; O. DOF, AR, BH, WL, CF. 45. 
  
PTERIDACEAE 
Adiantum pedatum L.; O. DOF, AR. 234. 
Pellaea atropurpurea (L.) Link; VR. DOF. 282. 
  
DIVISION CONIFEROPHYTA  
CUPRESSACEAE 
Juniperus virginiana L.; F. DOF, AR, BH, CF, P. 25. ‡ 
  
PINACEAE 
Pinus echinata Mill.; C. DOF, AR, CF. 217. ‡ 
*Pinus palustris Mill.; S. MPP. 300. ‡ 
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*Pinus taeda L.; C. MPP, DOF, CF. 16. 
Pinus virginiana Mill.; C. MPP, DOF, BH. 216. ‡ 
  
TAXODIACEAE 
*Taxodium distichum (L.) Rich.; S. WL. 167. ‡ 
  
MAGNOLIOPHYTA - LILIOPSIDA  
AGAVACEAE  
Manfreda virginica (L.) Salisb. ex Rose; O. DOF. 267. ‡ 
Yucca flaccida Haw.; VR. MPP. 342. ‡ 
  
ALISMATACEAE  
Alisma subcordatum Raf.; I. AR, WL. 75. 
Sagittaria latifolia Willd. I. WL. 347. ‡ 
  
ARACEAE  
Arisaema dracontium (L.) Schott; VR. BH. 125. ‡ 
  
COMMELINACEAE  
*Murdannia keisak (Hassk.) Hand.-Maz.; S. WL. 362. 
Tradescantia subaspera Ker Gawl.; F. AR, WL, BH. 280.  
  
CYPERACEAE  
Carex festucacea Schkuhr ex Willd.; F. DOF, WL, CF. 308. ‡ 
Carex frankii Kunth; O. AR, WL. 406. 
Carex grayi Carey; O. WL. 421. ‡ 
Carex gynandra Schwein.; I. WL. 420. ‡ 
Carex intumescens Rudge; O. WL. 405. ‡ 
Carex kraliana Naczi & Bryson; O. DOF, AR. 408. ‡ 
Carex lupulina Muhl. ex Willd.; O. AR, WL. 402. 
Carex nigromarginata Schwein.; F. DOF, AR, CF, P. 304. ‡ 
Carex vulpinoidea Michx.; O. MPP, WL. 419. 
Cyperus croceus Vahl; O. MPP, PS, WL. 299. 
Cyperus echinatus (L.) Alph. Wood; I. AR, WL. 399. 
Cyperus odoratus L.; F. WL. 401. ‡ 
Cyperus strigosus L.; O. RA, WL. 400. 
Eleocharis microcarpa Torr.; O. AR, BH, WL. 404. ‡ 
*Eleocharis ovata (Roth) Roem. & Schult. O. AR, BH, WL. 417. ‡ 
*Schoenoplectus californicus (C.A. Mey.) Palla; I. AR, BH, WL, DA. 423. ‡ 
Scirpus cyperinus (L.) Kunth; O. AR, WL. 403. 
Scirpus georgianus Harper; O. AR, WL. 422. ‡ 
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DIOSCOREACEAE  
Dioscorea villosa L.; C. MPP, DOF, AR, BH, WL, CF PS, AG. 229. 
  
IRIDACEAE  
Iris cristata Aiton; I. DOF, AR. 139. ‡ 
Sisyrinchium atlanticum E.P. Bicknell; I. DOF. 231.  
Sisyrinchium mucronatum Michx.; I. DOF. 319. 
  
JUNCACEAE  
Juncus anthelatus (Wiegand) R.E. Brooks; O. AR, WL, BH. 371. ‡ 
Juncus coriaceus Mack.; F. DOF, AR, WL. 397. 
Juncus dudleyi Wiegand; O. DOF, AR, WL. 398. 
Juncus effusus L.; F. AR, WL. 310. 
Juncus gymnocarpus Coville; O. AR, WL. 424. ‡ 
Juncus tenuis Willd.; F. AR, WL. 370. 
Luzula multiflora (Ehrh.) Lej.; I. DOF, AR. 321. ‡ 
  
LILIACEAE  
Allium canadense L.; I. AR, BH, WL. 253. 
*Allium vineale L.; O. MPP, PS, AG, DA. 7. 
Hymenocallis caroliniana (L.) Herb.; S. BH. 113. ‡ 
Erythronium americanum Ker Gawl.; O. AR, BH. 213. ‡ 
Maianthemum racemosum (L.) Link ssp. racemosum; F. DOF, AR. 230. ‡ 
*Narcissus pseudonarcissus L.; F. DOF, PS, DA. 297. ‡ 
Polygonatum biflorum (Walter) Elliott; C. DOF, AR. 88. 
Stenanthium gramineum (Ker Gawl.) Morong; I. BH. 354. ‡ 
Trillium luteum (Muhl.) Harbison; F. DOF, AR, BH. 206. ‡ 
  
ORCHIDACEAE  
Goodyera pubescens (Willd.) R. Br.; I. DOF, AR. 306. ‡ 
Spiranthes lacera (Raf.) Raf. var. gracilis (Bigelow) Luer; VR. MPP/DA 261. ‡ 
Spiranthes tuberosa Raf.; VR. DOF. 356. ‡ 
Tipularia discolor (Pursh) Nutt.; F. DOF, AR. 86. ‡ 
  
POACEAE  
Arundinaria gigantea (Walter) Muhl.; O. AR. 123. 
*Cenchrus tribuloides L.; R. DA. 392. ‡ 
Chasmanthium latifolium (Michx.) Yates; F. DOF, AR, BH. 311. 
Chasmanthium laxum (L.) Yates; O. DOF, AR, BH. 415. ‡ 
Chasmanthium sessiliflorum (Poir.) Yates; O. MPP, DOF, DA. 413. 
Dichanthelium acuminatum (Sw.) Gould & C.A. Clark var. lindheimeri (Nash) Gould & C.A. 
Clark; O. WL. 309. ‡ 
Dichanthelium scoparium (Lam.) Gould; O. MPP, DA. 416. 
Dichanthelium sphaerocarpon (Elliott) Gould; O. DOF, AR. 412. 
*Digitaria sanguinalis (L.) Scop.; O. AR, WL, DA. 193. 
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*Echinochloa crus-galli (L.) P. Beauv.; O. DOF, MPP, DA. 395. 
*Eleusine indica (L.) Gaertn.; O. MPP, WL, DA. 411. 
Elymus riparius Wiegand; I. DOF, AR. 414. ‡ 
Eragrostis spectabilis (Pursh) Steud.; O. DOF, MPP. 410. 
*Lolium perenne L.; O. MPP, DOF, DA. 346. ‡ 
Paspalum dissectum (L.) L.; O. MPP, DA. 418. ‡ 
*Poa annua L.; C. PS. 305. 
Poa sylvestris A. Gray; C. MPP, DOF, AR, PS, DA. 394. ‡ 
Saccharum baldwinii Spreng.; I. DA. 360. ‡ 
Setaria parviflora (Poir.) Kerguélen; I. AR, WL. 409. 
*Sorghum halepense (L.) Pers.; F. AG, DA. 407. 
Tripsacum dactyloides (L.) L.; F. WL, DA. 49.  
  
PONTERIDACEAE  
Pontederia cordata L.; O. WL. 48. ‡ 
  
SMILACACEAE  
Smilax bona-nox L.; F. MPP, DOF, AR, BH, WL, CF. 190. ‡ 
Smilax glauca Walter; C. MPP, DOF, AR, BH, WL, CF. 168. 
Smilax rotundifolia L.; C. MPP, DOF, AR, BH, WL, CF. 137. ‡ 
Smilax tamnoides L.; I. MPP, DOF. 264. ‡ 
  
TYPHACEAE 
Typha latifolia L.; O. WL. 85. ‡ 
   
DIVISION MAGNOLIOPHYTA - MAGNOLIOPSIDA  
  
ACANTHACEAE  
Justicia americana (L.) Vahl; I. AR. 341. ‡ 
Ruellia caroliniensis (J.F. Gmel.) Steud.; C. MPP, DOF, AR, BH, CF. 14. 
  
ACERACEAE 
  
Acer barbatum Michx.; O. DOF, AR. 426. ‡ 
Acer rubrum L.; C. DOF, AR, BH, WL, CF, PS. 94. ‡ 
Acer saccharum Marshall var. saccharum; C. DOF, AR, BH, WL, CF, PS. 15. 
  
AMARANTHACEAE  
*Amaranthus palmeri S. Wats; O. AG, DA. 375. ‡ 
 
ANACARDIACEAE 
Rhus copallinum L.; C. DOF, DA. 65. ‡ 
Rhus glabra L.; F. DOF, DA. 40. ‡ 
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Toxicodendron radicans (L.) Kuntze;  R. MPP, DOF, AR, BH, WL, CF, AG DA. 174 
  
ANNONACEAE  
Asimina triloba (L.) Dunal; F. DOF, AR. 118. ‡ 
  
APIACEAE  
Angelica venenosa (Greenway) Fernald; F. DOF, AR. 268. ‡ 
Cicuta maculata L.; O. AR, WL. 143. 
Cryptotaenia canadensis (L.) DC.; F. DOF, AR, BH, CF. 252. ‡ 
*Daucus carota L.; C. MPP, DOF, AR, BH, WL, CF, PS, AG, DA. 23. 
Sanicula smallii E.P. Bicknell; O. DOF, AR. 237.  ‡ 
Sanicula trifoliata E.P. Bicknell; I. DOF, AR. 44. ‡ 
  
APOCYNACEAE  
Amsonia tabernaemontana Walter var. tabernaemontana; R. DOF, DA. 318. ‡  
 
AQUIFOLIACEAE  
Ilex ambigua (Michx.) Torr.; S. DOF, AR. 380. ‡ 
Ilex opaca Aiton; O. DOF, AR. 153. ‡ 
  
ARALIACEAE  
**Panax quinquefolius L.; S. DOF. 256. ‡ 
  
ARISTOLCHIACEAE  
Hexastylis arifolia (Michx.) Small var. arifolia; C. DOF, AR. 180. ‡ 
Hexastylis arifolia (Michx.) Small var. ruthii (Ashe) Blomquist; C. DOF, AR. 219.  
 
ASCLEPIADACEAE  
Asclepias quadrifolia Jacq.; O. DOF, DA. 327. ‡ 
Asclepias tuberosa L.; F. MPP, DA. 6. ‡ 
Asclepias variegata L.; F. DOF, AR, BH, DA. 233. 
Matelea gonocarpos (Walter) Shinners; S. AR, BH. 260.  
Matelea obliqua (Jacq.) Woodson; S. DOF, AR. DOF, AR, BH, CF. 246. ‡ 
  
ASTERACEAE  
Achillea millefolium L.; C. MPP, DOF, AR, WL, CF, PS, DA. 4. ‡ 
Ageratina altissima (L.) King & H. Rob. var. altissima; C. MPP, DOF, AR, CF, PS, DA. 367. ‡ 
Antennaria plantaginifolia (L.) Richardson; C. DOF, AR, CF, DA. 209.  
Arnoglossum atriplicifolium (L.) H. Rob. O. AR, BH, WL. 126. ‡ 
Bidens aristosa (Michx.) Britton; O. MPP, PS, DA. 368. 
Bidens bipinnata L.; C. DOF, AR, BH, WL, CF, DA. 107. 
*Bidens tripartita L.; O. AR, BH, WL. 176. ‡ 
*Cirsium vulgare (Savi) Ten.; F. PS, AG, DA. 89. 
Conoclinium coelestinum (L.) DC.; F. DOF, AR, BH, DA. 133. ‡ 
81 
 
 
 
Coreopsis major Walter; C. MPP, DOF, AR, CF, PS, AG, DA. 288. ‡ 
Coreopsis pubescens Elliott; O. DOF, AR, DA. 317. ‡ 
Coreopsis tinctoria Nutt.; O. MPP, PS, DA. 353. 
*Crepis capillaris (L.) Wallr.; F. MPP, WL, PS, DA. 191. ‡ 
*Eclipta prostrata (L.) L.; I. WL. 128. ‡ 
Elephantopus carolinianus Raeusch.; C. MPP, DOF, AR, BH, WL, CF, DA. 154. ‡ 
Elephantopus tomentosus L.; C. MPP, DOF, AR, BH, WL, CF, DA. 79. 
Erigeron philadelphicus L.; F. MPP, DOF, AR, BH, WL, DA. 251. 
Erigeron strigosus Muhl. ex Willd. var. strigosus; C. MPP, DOF, AR, BH, WL, CF, PS, AG, 
DA. 38. 
Eupatorium capillifolium (Lam.) Small; F. MPP, WL, DA. 390. 
Eupatorium rotundifolium L. var. rotundifolium; I. AR, DA. 101. ‡ 
Eupatorium serotinum Michx.; I. WL, DA. 130. ‡ 
Eurybia divaricata (L.) G.L. Nesom; I. DOF, AR. 291. 
Eurybia surculosa (Michx.) G.L. Nesom; I. DOF, AR, WL. 383. 
Eutrochium purpureum (L.) E.E. Lamont; O. DOF, WL. 173.   
*Galinsoga quadriradiata Cav.; F. DA. 184. ‡ 
Helenium autumnale L.; F. MPP, PS, AG, DA. 172.  
Helenium flexuosum Raf.; O. WL, DA. 77. 
Helianthus atrorubens L.; F. MPP, DOF, AR, CF, AG, DA. 292. 
Helianthus divaricatus L.; F. MPP, DOF, AR, CF, AG, DA. 265. ‡ 
Helianthus giganteus L.; F. MPP, DOF, AR, CF, AG, DA. 275. ‡ 
Hieracium gronovii L.; F. DOF, AR. 103. ‡ 
*Hieracium piloselloides Vill.; F. MPP, DOF, BH, CF, AG, DA. 324. ‡ 
Hieracium venosum L.; F. MPP, DOF, BH, CF, AG, DA. 236.  
Krigia biflora (Walter) S.F. Blake; C. MPP, DOF, BH, CF, PS, AG, DA. 240. 
Lactuca canadensis L.; C. MPP, DOF, BH, CF, PS, AG, DA. 67. ‡ 
*Leucanthemum vulgare Lam.; C. MPP, DOF, BH, CF, PS, AG, DA. 31. 
Liatris aspera Michx.; I. DOF, DA. 388. ‡ 
Liatris scariosa (L.) Willd.; I. DOF, DA. 377. ‡ 
Liatris squarrulosa Michx.; I. DOF, DA. 355. 
Packera glabella (Poir.) C. Jeffrey; F. DOF, AR, BH, WL, DA. 330. ‡ 
Pluchea camphorata (L.) DC.; O. MPP, BH, WL. 110.  
Pseudognaphalium obtusifolium (L.) Hilliard & B.L. Burtt ssp. obtusifolium; C. MPP, DOF, AR, 
BH, WL, CF, PS, AG, DA. 192. 
Rudbeckia hirta L. var. hirta; C. MPP, DOF, AR, BH, WL, CF, PS, AG, DA. 28. 
Smallanthus uvedalius (L.) Mack. ex Small; O. MPP, DOF, AR, DA. 278. ‡ 
Solidago caesia L.; C. MPP, DOF, AR, BH, WL, CF, PS, AG, DA. 73. ‡ 
Solidago curtisii Torr. & A. Gray; I. DOF, AR, PS. 164. ‡ 
Solidago gigantea Aiton; F. WL, PS, DA. 156. 
Solidago hispida Muhl. ex Willd.; I. DOF, AR, WL. 382. ‡ 
Solidago odora Aiton; O. DOF, AR, PS. 294. ‡ 
Solidago sphacelata Raf.; O. DOF, AR, PS. 378. ‡ 
Symphyotrichum divaricatum (Nutt.) G.L. Nesom; C. MPP, DOF, AR, BH, WL, CF, PS, AG, 
DA. 277.  
Symphyotrichum ontarionis (Wiegand) G.L. Nesom; I. MPP, DOF, DA. 391. 
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Symphyotrichum patens (Aiton) G.L. Nesom; C. DOF, AR, BH, WL, CF, PS, AG, DA. 389  
Symphyotrichum pilosum (Willd.) G.L. Nesom var. pilosum; C. MPP, DOF, AR, BH, WL, CF, 
PS, AG, DA. 393. ‡ 
*Taraxacum officinale F.H. Wigg.; C. MPP, DOF, AR, BH, WL, CF, PS, AG, DA. 204. ‡ 
Verbesina occidentalis (L.) Walter; F. DOF, AR. 178. ‡ 
Verbesina virginica L.; F. DOF, AR. 146. ‡ 
Vernonia flaccidifolia Small; F. MPP, DOF, AR, BH, WL, PS, AG, DA. 52. ‡ 
Vernonia gigantea (Walt.) Trel. ssp. gigantea; F. MPP, DOF, AR, BH, WL, PS, AG, DA. 105. ‡ 
  
BALSAMINACEAE 
Impatiens capensis Meerb. O. BH, DA. 80. ‡ 
  
BERBERIDACEAE 
*Mahonia bealei (Fortune) Carrière.;  I DOF, DA. 372. ‡ 
Podophyllum peltatum L.; F. DOF, AR, BH. 223. ‡ 
  
BETULACEAE  
Alnus serrulata (Aiton) Willd.; O. AR. 42. ‡ 
Carpinus caroliniana Walter; O. DOF, AR. 179. ‡ 
Corylus americana Walter; O. DOF, DA. 329. 
Ostrya virginiana (Mill.) K. Koch; O. DOF, AR. 158. ‡ 
 
BIGNONIACEAE  
Bignonia capreolata L.; C. MPP, DOF, AR, BH, CF, AG, DA. 331.  
Campsis radicans (L.) Seem. ex Bureau; C. MPP, DOF, AR, BH, CF, AG, DA. 13. ‡ 
*Catalpa bignonioides Walter; I. WL, DA. 90. ‡ 
  
BORAGINACEAE  
Mertensia virginica (L.) Pers. ex Link; VR. AR. 205. ‡ 
  
BRASSICACEAE  
*Brassica oleracea L. VR. DA. 351. ‡ 
*Capsella bursa-pastoris (L.) Medik. F. AG, DA. 203. ‡ 
Cardamine bulbosa (Schreb. ex Muhl.) Britton, Sterns & Poggenb. S. AR, WL. 225. ‡ 
Cardamine concatenata (Michx.) Sw.; O. DOF, AR, CF. 208. ‡ 
Cardamine dissecta (Leavenworth) Al-Shehbaz; O. DOF, AR, BH. 212. ‡ 
*Cardamine hirsuta L.; I. DOF, AR, BH. 199. 
*Draba verna L.; C. DOF, AR, BH, WL, AG, DA. 298. ‡ 
*Nasturtium officinale W.T. Aiton; S. AR. 250. ‡ 
  
CALYCANTHACEAE  
Calycanthus floridus L. var. floridus. C. DOF, AR. 30. 
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CAMPANULACEAE 
Campanulastrum americanum (L.) Small; F. DOF, WL. 276. ‡ 
Lobelia cardinalis L.; DOF, AR, WL. 95. 
Lobelia inflata L.; C. MPP, DOF, AR, BH, WL, CF, DA. 76. 
Lobelia puberula Michx.; F. DOF, AR, BH, WL, DA. 366. ‡ 
Lobelia siphilitica L.; I. AR, BH, WL. 177. ‡ 
Lobelia spicata Lam.; F. DOF, AR, WL, DA. 266. 
Triodanis perfoliata (L.) Nieuwl.; F. DOF, DA. 255. 
  
CAPRIFOLIACEAE  
 
*Lonicera japonica Thunb.; C. MPP, DOF, AR, BH, CF, AG, DA. 34. ‡ 
*Lonicera maackii (Rupr.) Herder; R. DA. 369. ‡ 
Sambucus nigra L. ssp. canadensis (L.) R. Bolli; F. DOF, AR, BH, DA. 132. ‡ 
Viburnum acerifolium L.; F. DOF, AR. 269. 
Viburnum rufidulum Raf.; O. DOF, DA. 290. ‡ 
  
CARYOPHYLLACEAE  
*Dianthus armeria L.; C. MPP, DOF, AR, BH, WL, PS, AG, DA. 9. 
Silene stellata (L.) W.T. Aiton; O. DOF, AR. 59. 
Silene virginica L.; O. DOF, CF. 220.  
Stellaria pubera Michx.; F. MPP, DOF, AR, BH, WL, CF, PS AG, DA. 214. 
  
CELASTRACEAE  
Euonymus americanus L.; C. DOF, AR, BH. 138.  
Euonymus obovatus Nutt.; R. BH. 140. ‡ 
  
CLUSIACEAE  
Hypericum hypericoides (L.) Crantz ssp. hypericoides ; C. DOF, AR, BH. 66. ‡ 
Hypericum hypericoides (L.) Crantz ssp. multicaule (Michx. ex Willd.) N. Robson; C. DOF, AR, 
BH. 281. 
Hypericum mutilum L.; I. AR, BH. 70. 
Hypericum prolificum L. O. DOF. 270. ‡ 
Hypericum punctatum Lam.; O. DOF, AR. 286. ‡ 
  
CONVOLVULACEAE  
Ipomoea coccinea L.; I. AG, DA. 112. 
*Ipomoea hederacea Jacq.; O. MPP, PS, AG, DA. 162. ‡ 
Ipomoea pandurata (L.) G. Mey.; F. MPP, DOF, PS, AG, DA. 54. ‡ 
  
CORNACEAE  
Cornus amomum Mill.; VR. BH. 170. ‡ 
Cornus florida L.; C. DOF, AR. 159. ‡ 
Cornus foemina Mill.; I. BH. 134. 
Nyssa sylvatica Marshall; C. DOF, AR, BH, WL. 160. ‡ 
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CRASSULACEAE  
Penthorum sedoides L.; O. AR, WL. 97. ‡ 
  
CUCURBITACEAE  
Melothria pendula L.; VR. AR, CF. 263. ‡ 
  
CUSCUTACEAE  
Cuscuta gronovii Willd. ex Schult.; S. CF, AG, DA. 99. ‡ 
  
ELAEAGNACEAE  
*Elaeagnus umbellata Thunb.; C. DOF, AR, WL, DA. 142. ‡ 
  
ERICACEAE  
Kalmia latifolia L.; O. DOF, AR. 227. ‡ 
Oxydendrum arboreum (L.) DC.; F. DOF, AR, BH. 161. ‡ 
Rhododendron canescens (Michx.) Sweet; I. DOF.  218. ‡ 
Vaccinium arboreum Marsh.; F. DOF, AR. 334.  
  
EUPHORBIACEAE  
Chamaesyce nutans (Lag.) Small; C. MPP, WL, AG, DA. 149. ‡ 
Euphorbia corollata L.; C. DOF, AR, BH, WL, AG, DA. 3. 
*Euphorbia helioscopia L.; S. AG, DA. 295. ‡ 
  
FABACEAE  
*Albizia julibrissin Durazz.; F. MPP, DOF, DA. 339. ‡ 
Amphicarpaea bracteata (L.) Fernald; C. MPP, DOF, AR, BH, WL, CF, AG, DA. 96. ‡ 
Cercis canadensis L.; C. DOF, AR, DA. 166.  
Chamaecrista fasciculata (Michx.) Greene var. fasciculata; F. MPP, AG, DA. 104. ‡ 
Clitoria mariana L.; C. MPP, DOF, AR, AG, DA. 8.  
Desmodium nudiflorum (L.) DC.; C. MPP, DOF, RA, BH, CF. 98. ‡ 
Galactia regularis (L.) Britton, Sterns & Poggenb.; F. DOF, RA, BH, CF. 58. ‡ 
Gleditsia triacanthos L.; VR. CF. 145. ‡ 
*Lathyrus hirsutus L.; C. MPP, AG, DA. 249. ‡ 
*Lespedeza bicolor Turcz.; C. MPP, DA. 1. ‡ 
*Lespedeza cuneata (Dum. Cours.) G. Don; F. MPP, AR, DA. 102.  
Lespedeza violacea (L.) Pers.; F. MPP, DA. 35. 
*Lotus corniculatus L.; F. MPP, PS. AG, DA. 27. ‡ 
Mimosa microphylla Dryand; O. MPP, AG, DA. 337. ‡ 
Orbexilum pedunculatum (Mill.) Rydb. var. pedunculatum; I. DOF, AG, DA. 333. 
*Pueraria montana (Lour.) Merr. var. lobata (Willd.) Maesen & S. Almeida; S. MPP, DA. 338. ‡ 
*Securigera varia (L.) Lassen; F. MPP, AG, DA. 345. 
Stylosanthes biflora (L.) Britton, Sterns & Poggenb.; I. MPP, WL, DA. 33. 
Tephrosia virginiana (L.) Pers.; I. MPP. 332. 
*Trifolium campestre Schreb. C. MPP, DOF, WL, PS, AG, DA. 43. 
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*Trifolium pratense L.; C. MPP, DOF, WL, PS, AG, DA. 47. ‡ 
*Trifolium repens L.; C. MPP, DOF, WL, PS, AG, DA. 5. 
Vicia caroliniana Walter; C. C. MPP, DOF, WL, PS, AG, DA. 215. 
  
FAGACEAE  
Castanea dentata (Marshall) Borkh. I. DOF, AR. 157. ‡ 
Fagus grandifolia Ehrh.; F. DOF, AR, BH. 116. 
*Quercus acutissima Carruthers; O. DOF, AR, DA. 396. ‡ 
Quercus alba L.; C. DOF, AR, BH, WL, PS. 293. ‡ 
Quercus falcata Michx.; C. DOF, AR, BH. 188. ‡ 
Quercus michauxii Nutt. O. DOF, AR, BH. 189. ‡ 
Quercus phellos L.; O. DOF, AR, BH. 117. 
Quercus prinus L.; C. DOF, AR, BH. 287. ‡ 
Quercus shumardii Buckley; I. DOF, AR, BH. 150. ‡ 
Quercus stellata Wangenh.; I. DOF. 187. ‡ 
  
GENTIANACEAE  
Sabatia angularis (L.) Pursh; I. DOF. 53. 
  
GROSSULARIACEAE  
Itea virginica L.; I. AR, BH, WL. 244. ‡ 
  
HAMAMELIDACEAE  
Hamamelis virginiana L.; I. DOF, AR. 235. ‡ 
Liquidambar styraciflua L.; C. DOF, AR, BH, WL, DA. 93. ‡ 
  
HIPPOCASTANACEAE  
Aesculus pavia L.; O. DOF, AR, BH. 211. ‡ 
  
HYDRANGACEAE  
Hydrangea arborescens L.; F. DOF, AR. 262. 
  
JUGLANDACEAE  
Carya alba (L.) Nutt.; C. DOF, AR, BH. 64. 
Carya carolinae-septentrionalis (Ashe) Engl. & Graebn.; I. AR, BH, WL. 120. ‡ 
Carya ovalis (Wangenh.) Sarg.; C. DOF, AR, BH. 379. ‡ 
Carya ovata (Mill.) K. Koch; F. AR, BH, WL. 169. ‡ 
Juglans nigra L.; I. AR, PS, DA. 111. ‡ 
 
LAMIACEAE  
Cunila origanoides (L.) Britton; I. DOF. 373. ‡ 
*Glechoma hederacea L.; C. DOF, AR, BH, WL, PS, AG, DA. 210. 
*Lamium amplexicaule L.; C. DOF, AR, PS, AG, DA. 197. ‡ 
*Lamium purpureum L. C. DOF, AR, PS, AG, DA. 196. ‡ 
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Mentha arvensis L.; I. DOF, AR. 363. ‡ 
*Mentha spicata L.; R. AR, CF. 109. ‡ 
Monarda fistulosa L. O. DOF, AR, DA. 257. 
*Perilla frutescens (L.) Britton; C. DOF, AR, CF. 387. 
*Prunella vulgaris L. ssp. vulgaris; C. DOF, AR, BH, WL, PS, AG, DA. 32. ‡ 
Pycnanthemum incanum (L.) Michx.; F. DOF, AR, BH. 57. ‡ 
Pycnanthemum tenuifolium Schrad.; I. BH, WL, DA. 83. 
Salvia lyrata L.; C. DOF, AR, BH, CF, AG, DA. 222. 
Salvia urticifolia L.; C. DOF, AR, BH, CF, AG, DA. 163. ‡ 
Scutellaria elliptica Muhl. ex Spreng. var. elliptica.; C. DOF, AR, BH, CF, AG, DA. 12. 
Scutellaria integrifolia L.; O. DOF, AR, BH, CF, AG, DA. 336. 
Scutellaria lateriflora L.; I. AR, BH, WL. 108. 
Teucrium canadense L.; I. BH, DA. 84. ‡ 
Trichostema dichotomum L.; I. DOF, AR, WL. 151. ‡ 
  
LAURACEAE  
Lindera benzoin (L.) Blume; O. DOF, AR. 376. ‡ 
Sassafras albidum (Nutt.) Nees.; C. DOF, AR, DA. 185. ‡ 
  
LOGANIACEAE  
Spigelia marilandica (L.) L.; F. MPP, DOF, AR, DA. 238. 
  
LYTHRACEAE  
Ammannia coccinea Rottb.; I. WL, DA. 141. 
  
MAGNOLIACEAE  
*Magnolia grandiflora L.; O. DOF, DA. 165. ‡ 
  
MELASTOMATACEAE 
Rhexia virginica L.; I. WL. 78. ‡ 
  
MOLLUGINACEAE  
*Mollugo verticillata L.; I. BH, WL. 352. ‡ 
  
MORACEAE  
Morus rubra L.; F. DOF, AR, DA. 114. ‡ 
  
OLEACEAE  
Chionanthus virginicus L.; S. DOF. 315. 
Fraxinus americana L.; O. DOF. 39. ‡ 
Fraxinus pennsylvanica Marshall; I. WL. 81. ‡ 
*Ligustrum sinense Lour.; C. MPP, DOF, AR, BF, CF, DA. 135. 
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ONAGRACEAE  
Circaea lutetiana L.; O. DOF. 271. ‡ 
Gaura filipes Spach; I. DOF, AR, DA. 359. 
Ludwigia alternifolia L.; O. WL. 68. 
Ludwigia decurrens Walter; O. WL. 74. 
  
OXALIDACEAE  
Oxalis grandis Small; O. MPP, DOF, AR. 326. ‡ 
Oxalis priceae Small; R. BH. 314. ‡ 
Oxalis stricta L.; F. MPP, DOF, AR, CF. 2. 
Oxalis violacea L.; F. DOF, AR, BH, CF, DA. 325. 
  
PAPAVERACEAE  
Sanguinaria canadensis L.; F. DOF. 307. ‡ 
  
PASSIFLORACEAE 
Passiflora incarnata L.; F. DOF, AR, CF, DA. 17. ‡ 
Passiflora lutea L.; I. DOF, WL, CF, DA. 29. ‡ 
  
PHYTOLACCACEAE  
Phytolacca americana L.; F. MPP, AR, WL, AG, DA. 10. ‡ 
  
PLANTAGINACEAE  
Plantago aristata Michx.; C. MPP, DOF, AR, PS, AG, DA. 22. ‡ 
Plantago rugelii Decne.; F. MPP, DOF, AR, PS, AG, DA. 24. ‡ 
  
PLATANACEAE  
Platanus occidentalis L.; F. DOF, AR, BH, WL. 131. ‡ 
  
POLEMONIACEAE  
Phlox amoena Sims; O. DOF, AR. 221 
Phlox amplifolia Britton; O. DOF. 56. ‡ 
Phlox divaricata L.; F. MPP, DOF, AR, DA. 385. ‡ 
Phlox maculata L. ssp. pyramidalis (Sm.) Wherry; I. BH. 259. 
 
POLYGONACEAE  
*Polygonum caespitosum Blume var. longisetum (Bruijn) A.N. Steward; F. AR, BH, WL, DA. 
69. 
Polygonum hydropiperoides Michx. ; F. AR, BH, WL, DA. 147. 
Polygonum lapathifolium L.; F. AR, BH, WL, DA. 365. 
Polygonum pensylvanicum L.; F. AR, BH, WL, DA. 364. 
*Polygonum persicaria L.; F. AR, BH, WL, DA. 129. ‡ 
Polygonum punctatum Elliott var. punctatum; F. AR, BH, WL, DA. 61. 
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Polygonum virginianum L.; F. AR, BH, WL, DA. 127. ‡ 
  
PORTULACACEAE 
Claytonia virginica L.; C. MPP, DOF, AR, BH, WL, CF, DA. 200. ‡ 
  
PRIMULACEAE  
*Lysimachia nummularia L.; I, WL. 247. ‡ 
Lysimachia quadrifolia L.; F. DOF, AR. 243. 
Samolus valerandi L. ssp. parviflorus (Raf.) Hultén; S. AR. 348. 
  
PYROLACEAE  
Chimaphila maculata (L.) Pursh; F. MPP, DOF, AR. 87. 
  
RANUNCULACEAE  
Anemone virginiana L.; F. DOF, AR, BH, CF. 19. 
Aquilegia canadensis L.; S. DOF, DA. 224. ‡ 
Enemion biternatum Raf.; R; DOF, AR. 322. ‡ 
Hepatica nobilis Schreb. var. obtusa (Pursh) Steyerm.; F. DOF, AR. 194. ‡ 
Ranunculus abortivus L.; F. MPP, DOF, AR, BH, WL, CF, PS, AG, DA. 312. 
Ranunculus fascicularis Muhl. ex Bigelow; O. BH, WL. 313. 
Ranunculus recurvatus Poir.; F. MPP, DOF, AR, BH, CF, DA. 248. 
*Ranunculus sardous Crantz; F. MPP, DOF, WL, PS, AG, DA. 381. 
Thalictrum thalictroides (L.) Eames & B. Boivin; F. DOF, AR, BH, CF. 195. 
 
RHAMNACEAE 
Frangula caroliniana (Walter) A. Gray; O. DOF, AR. 283. ‡ 
  
ROSACEAE  
Agrimonia parviflora Aiton; F. DOF, AR, BH, CF, DA. 144. ‡ 
Agrimonia rostellata Wallr.; C. DOF, AR, BH, CF, DA. 279. 
Amelanchier arborea (Michx. f.) Fernald; O. DOF, AR. 198. ‡ 
Crataegus phaenopyrum (L. f.) Medik.; F. DOF. 121. ‡ 
Crataegus viridis L.; S. AR, BH. 386. ‡ 
*Duchesnea indica (Andrews) Focke; C. MPP, DOF, AR, PS, AG, DA. 183. ‡ 
Geum canadense Jacq.; C. DOF, AR, BH, WL. 51. 
Gillenia trifoliata (L.) Moench; O. DOF, AR, BH. 272. ‡ 
Prunus angustifolia Marshall; VR. DA. 350. 
Prunus serotina Ehrh.; C. DOF, AR, DA. 152. ‡ 
Rosa carolina L.; I; MPP, DA. 355. 
*Rosa multiflora Thunb. L; F. MPP, DOF, AR, PS, AG, DA. 302. ‡ 
Rosa setigera Michx.; O. MPP, DOF, BH, PS, AG, DA. 349. ‡ 
Rubus allegheniensis Porter; C. MPP, DOF, AR, WL, AG, DA. 323. ‡ 
Rubus argutus Link; C. MPP, DOF, AR, WL, AG, DA. 344. 
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RUBIACEAE 
Cephalanthus occidentalis L.; O. WL. 41. 
Diodia teres Walter; C. DA. 285. 
Diodia virginiana L.; O. WL. 71. ‡ 
Galium circaezans Michx.; F. MPP, DA. 258. 
*Galium parisiense L.; C. MPP, DA. 274. ‡ 
Galium tinctorium (L.) Scop.; O. AR, WL. 148. 
Galium triflorum Michx.; F. MPP, DOF, DA. 20. 
Houstonia caerulea L.; C. DOF, AR, CF, DA. 18. 
Houstonia purpurea L. var. purpurea; F. MPP, DOF, AR. 11. 
Houstonia pusilla Schoepf; S. DOF. 303. ‡ 
  
SALICACEAE  
Salix nigra Marshall; I. AR, WL. 91. 
  
SAPINDACEAE  
*Cardiospermum halicacabum L.; I. DA. 374. ‡ 
  
SAURURACEAE  
Saururus cernuus L.; R. AR, BH. 245. ‡ 
  
SAXIFRAGACEAE  
Tiarella cordifolia L.; F. DOF, AR. 226. ‡ 
  
SCROPHULARIACEAE  
Agalinis gattingeri (Small) Small; I. WL. 361. ‡ 
Agalinis purpurea (L.) Pennell; O. DOF, CF. 175. ‡ 
Aureolaria virginica (L.) Pennell; C. MPP, DOF, DA. 55. ‡ 
Gratiola neglecta Torr.; O. WL. 242.  
Gratiola virginiana L.; O. WL. 100. ‡ 
Mimulus alatus Aiton; O. AR, WL. 60. ‡ 
Mimulus ringens L.; O. AR, WL. 72. ‡ 
Penstemon canescens (Britton) Britton; F. DOF, AR, CF, DA. 241. ‡ 
Penstemon digitalis Nutt. ex Sims; S. AR. 343. ‡ 
Penstemon laevigatus Aiton; O. DOF, AR. 239. 
Penstemon pallidus Small; S. DOF. 340. ‡ 
Penstemon smallii A. Heller; S. AR, BH. 254. ‡ 
*Verbascum thapsus L.; F. DA. 26. ‡ 
  
SOLANACEAE  
Physalis angulata L.; S. DA. 182. ‡ 
Physalis pubescens L.; I. DA. 384. ‡ 
 
 
90 
 
 
 
STYRACACEAE  
Styrax grandifolius Aiton; VR. DOF. 320. 
  
ULMACEAE  
Celtis occidentalis L.; C. DOF, AR, CF, DA. 186. 
Ulmus alata Michx.; C. DOF, AR, BH. 92. 
Ulmus americana L.; I. DOF. 358. ‡ 
Ulmus rubra Muhl.; O. AR, BH. 124. 
  
URTICACEAE  
Boehmeria cylindrica (L.) Sw.; F. AR, BH. 82. ‡ 
Pilea pumila (L.) A. Gray; I. AR. 106. ‡ 
*Urtica dioica L.; VR. AR. 425. 
  
VERBENACEAE  
Phryma leptostachya L.; F. DOF, AR, CF. 50. ‡ 
  
VIOLACEAE  
Viola bicolor Pursh; C. MPP, DOF, AR, BH, CF, PS, AG, DA. 296. ‡ 
Viola hirsutula Brainerd; O. DOF, AR, DA. 201. 
Viola pubescens Aiton; I. DOF, AR, CF. 207. ‡ 
Viola sagittata Aiton; C. DOF, AR, CF. 202. 
Viola sororia Willd.; C. DOF, AR, CF. 316. ‡ 
  
VISCACEAE  
Phoradendron leucarpum (Raf.) Reveal & M.C. Johnst.; I. DOF, DA. 357. ‡ 
  
VITACEAE  
Ampelopsis cordata Michx.; F. MPP, DOF, AR, DA. 155. 
Parthenocissus quinquefolia (L.) Planch.; C. DOF, AR, BH, DA. 119. ‡ 
Vitis rotundifolia Michx.; F. DOF, AR, BH, CF. 122. ‡ 
Vitis vulpina L.; F. DOF, AR, CF. 228. 
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APPENDIX C 
 
LIST OF DOCUMENTED CASTANEA DENTATA AT BENDABOUT FARM  
 
WITH FIELD NOTES  
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Chestnut # Latitude Longitude Date and Time Altitude (m) Height (m) Slope rating Comments
1 35.09744173 -84.96997146 13-OCT-12 11:03:12 307 3.0 moderate
2 35.07993830 -84.94789872 23-MAY-11 11:11:22 ND 0.5 moderate
3 35.11848081 -84.97083086 23-MAY-11 11:19:16 289 0.5 moderate
4 35.07767016 -84.94097460 07-JUL-11 14:16:38 298 3.0 moderate
5 35.07624758 -84.94199116 07-JUL-11 14:45:58 296 1.5 moderate
6 35.07639888 -84.93944423 07-JUL-11 15:12:44 319 0.5 moderate
7 35.09747609 -84.96993709 26-JUL-11 11:59:43 323 1.8 moderate
8 35.07758274 -84.94036674 26-JUL-11 14:12:36 312 0.8 low
9 35.07768407 -84.94027697 26-JUL-11 14:14:32 312 0.6 low
10 35.07625077 -84.93990859 26-JUL-11 14:34:35 314 0.6 low
11 35.07735106 -84.94045140 26-JUL-11 15:01:31 305 0.5 low
12 35.12314087 -84.95823571 05-AUG-11 11:40:01 No data 0.5 moderate
13 35.10719782 -84.94877287 05-AUG-11 11:40:00 No data 0.5 moderate
14 35.07535826 -84.94268325 05-AUG-11 11:40:01 289 0.5 moderate
15 35.08923775 -84.95600411 05-AUG-11 11:40:02 No data 0.5 moderate
16 35.10936505 -84.97252115 05-AUG-11 11:40:03 No data 0.9 moderate
16b 35.07552146 -84.94217497 05-AUG-11 13:44:40 303 1.8 moderate
17 35.11161810 -84.96614286 05-AUG-11 13:44:41 No data 0.9 moderate
18 35.11844164 -84.96947953 05-AUG-11 13:44:42 No data 0.9 moderate
19 35.11303431 -84.96798285 05-AUG-11 13:44:43 No data 2.1 moderate
20 35.12316233 -84.94865485 05-AUG-11 13:44:44 No data 1.5 moderate
21 35.12241131 -84.94859585 05-AUG-11 13:44:45 No data 0.9 low
22 35.11949307 -84.93421384 05-AUG-11 13:44:46 No data 0.6 low
23 35.11747605 -84.93376323 05-AUG-11 13:44:47 No data 1.8 low
24 35.11346346 -84.94155237 05-AUG-11 13:44:48 No data 1.5 low
25 35.11781937 -84.97148582 05-AUG-11 13:44:49 No data 1.2 steep
26 35.12453562 -84.96519336 05-AUG-11 13:44:50 No data 1.7 steep
27 35.11990076 -84.93513116 05-AUG-11 13:44:51 No data 0.6 moderate
28 35.11801249 -84.93308195 05-AUG-11 13:44:52 No data 1.8 moderate
29 35.11681086 -84.93397781 05-AUG-11 13:44:53 No data 1.4 moderate
30 35.11236912 -84.97282156 05-AUG-11 13:44:54 No data 2.7 moderate
31 35.11146790 -84.97384080 05-AUG-11 13:44:55 No data 0.9 moderate
94
32 35.10934359 -84.97506925 07-AUG-11 12:58:57 No data 0.9 low
32b 35.07732449 -84.93957876 07-AUG-11 12:58:58 343 0.9 moderate
33 35.11569506 -84.96800431 07-AUG-11 12:58:59 No data 1.8 moderate
33b 35.07699567 -84.93914860 07-AUG-11 13:22:53 328 0.9 low
34 35.07565088 -84.94043212 07-AUG-11 13:35:11 313 0.9 moderate
35 35.07542800 -84.94106529 07-AUG-11 13:38:49 314 2.1 moderate
36 35.07554753 -84.94015083 07-AUG-11 14:26:40 310 1.5 moderate
37 35.07552791 -84.94009400 07-AUG-11 14:31:14 315 0.9 moderate
38 35.07575858 -84.93959871 07-AUG-11 14:35:12 314 0.6 low
39 35.07511100 -84.94012048 07-AUG-11 14:56:37 324 1.8 moderate
40 35.07489081 -84.94059574 07-AUG-11 15:00:58 328 1.5 moderate
41 35.07492987 -84.94057763 07-AUG-11 15:03:04 322 1.2 moderate
42 35.07612093 -84.93912631 07-AUG-11 15:29:23 320 1.7 low
43 35.07611305 -84.93905464 07-AUG-11 15:31:20 326 0.6 low
44 35.07774585 -84.93910502 07-AUG-11 15:39:41 321 1.8 low
45 35.07460197 -84.94010565 07-AUG-11 15:56:11 321 1.4 moderate
46 35.07431396 -84.93965596 07-AUG-11 16:28:00 323 2.7 low
47 35.07441404 -84.93969804 12-AUG-11 14:02:10 323 0.3 moderate
48 35.07442326 -84.93970424 12-AUG-11 14:03:27 321 0.2 moderate
49 35.07477120 -84.94027111 12-AUG-11 14:07:48 329 0.4 steep
50 35.11843228 -84.97091652 12-AUG-11 15:52:36 312 0.1 steep
51 35.10555893 -84.96754515 01-SEP-11 9:12:02 270 0.5 moderate
52 35.10571375 -84.96767172 01-SEP-11 9:15:33 272 0.5 moderate
53 35.12415888 -84.96656673
16-JUN-12 10:24:43 Jim's 
Chestnut 296 0.5 moderate
54 35.11082662 -84.96804211 05-JUL-12 9:43:14 CHX2 278 0.5 steep
55 35.11084598 -84.96819148 05-JUL-12 9:47:01 CHX3 263 0.5 steep
56 35.11088588 -84.96817446 05-JUL-12 9:48:56 CHX4 272 0.5 steep
57 35.11001316 -84.96806642 05-JUL-12 10:05:16 CHX5 272 0.6
moderate/stee
p
58 35.11000662 -84.96803633 05-JUL-12 10:08:40 CHX6 291 0.6
moderare/stee
p
59 35.11052244 -84.96760567 05-JUL-12 10:27:14 CHX7 275 0.5 steep
95
60 35.11056050 -84.96760500 05-JUL-12 10:29:14 CHX8 279 0.8 steep
61 35.11065739 -84.96725153 05-JUL-12 11:07:58 CHX9 270 0.5 low
mid-slope 
bench
62 35.11071456 -84.96739293
05-JUL-12 11:10:42 
CHX10 277 0.6 low
mid-slope 
bench; small 
cluster of 
saplings
63 35.10968643 -84.96718674
05-JUL-12 11:32:25 
CHX11 306 3.0 moderate
64 35.11000042 -84.96713092
05-JUL-12 11:41:22 
CHX12 295 0.9 steep
65 35.11013176 -84.96698583
05-JUL-12 11:44:59 
CHX13 288 3.7
moderate/stee
p
66 35.11066167 -84.96702245
05-JUL-12 11:58:40 
CHX14 278 0.5 moderate
67 35.11061448 -84.96675851
05-JUL-12 12:55:38 
CHX15 260 1.8 moderate
68 35.11053317 -84.96690083
05-JUL-12 13:01:10 
CHX16 276 0.6 moderate
69 35.11012087 -84.96644922
05-JUL-12 13:11:50 
CHX17 276 0.9 moderate
mid-slope 
bench
70 35.11016588 -84.96653714
05-JUL-12 13:14:14 
CHX18 270 0.5 moderate
mid-slope 
bench
71 35.10987930 -84.96647252
05-JUL-12 13:32:08 CHX 
19 288 0.9 moderate
72 35.11068338 -84.96671132
05-JUL-12 13:42:35 
CHX20 263 0.5 moderate
73 35.11009547 -84.96540173 07-JUL-12 9:58:19 CHX21 292 0.3 moderate
74 35.11117338 -84.96572611
07-JUL-12 10:24:32 
CHX22 254 2.4 steep
75 35.11123692 -84.96412634
07-JUL-12 12:24:26 
CHX23 244 0.5 steep
96
76 35.10988324 -84.96876882
07-JUL-12 14:00:38 
CHX24 294 2.7 low
77 35.10969431 -84.96919613
07-JUL-12 14:20:23 
CHX25 272 0.5 moderate
78 35.10948895 -84.96942588 24-JUL-12 9:34:41 272 0.6 moderate
79 35.10906558 -84.96930728 24-JUL-12 9:44:33 287 1.2 moderate
80 35.10949071 -84.96955907 24-JUL-12 10:17:11 243 0.5 low
81 35.10945945 -84.96978672 24-JUL-12 10:19:34 266 0.9 low
mid-slope 
bench
82 35.10948409 -84.96980458 24-JUL-12 10:22:10 256 0.9 low
mid-slope 
bench
83 35.10973639 -84.96951439 24-JUL-12 10:25:11 253 0.6 low
84 35.10962918 -84.96942186 24-JUL-12 10:27:50 261 0.6 low
85 35.10908704 -84.96979351 24-JUL-12 11:23:04 262 0.9 steep
86 35.10667968 -84.96735195 16-AUG-12 10:16:11 305 0.9 low
87 35.10645672 -84.96733359 16-AUG-12 10:23:56 302 0.6 low
88 35.10596034 -84.96734256 16-AUG-12 10:33:17 313 0.6 moderate
89 35.10584140 -84.96749729 16-AUG-12 10:36:30 303 1.1 moderate
90 35.10556111 -84.96744851 16-AUG-12 10:45:19 304 0.5 moderate
91 35.10563001 -84.96742445 16-AUG-12 10:47:19 294 0.5 moderate
92 35.10566873 -84.96754381 16-AUG-12 10:49:11 307 2.1 low
near road in 
drainage ditch
93 35.10563361 -84.96761606 16-AUG-12 10:51:56 300 2.1 moderate 
94 35.10545307 -84.96765294 16-AUG-12 10:54:54 290 0.6 moderate
95 35.10542843 -84.96763727 16-AUG-12 10:55:55 283 1.8 moderate
96 35.10535676 -84.96765018 16-AUG-12 10:58:18 326 2.4 moderate
97 35.10552675 -84.96752503 16-AUG-12 11:01:21 293 0.5 moderate
98 35.10522282 -84.96733091 16-AUG-12 11:07:54 307 0.5 low top of knoll
99 35.10508829 -84.96763869 16-AUG-12 11:19:14 294 1.2 moderate
100 35.10860299 -84.96734189 16-AUG-12 12:03:21 308 1.1 low
101 35.10866912 -84.96621159 16-AUG-12 12:50:54 312 0.5 moderate
102 35.10865781 -84.96707140 16-AUG-12 13:09:17 286 0.9 moderate
103 35.10486768 -84.96694040 18-AUG-12 9:20:28 283 0.3 low
97
104 35.10489332 -84.96691357 18-AUG-12 9:21:54 294 0.3 low
105 35.10762767 -84.96697015 18-AUG-12 9:50:21 299 0.5 moderate
106 35.10740790 -84.96680721 18-AUG-12 9:54:18 304 0.8 moderate
107 35.10732793 -84.96689329 18-AUG-12 9:56:26 300 0.9
108 35.10786689 -84.96622056 18-AUG-12 11:06:28 297 0.9
109 35.10947605 -84.96866807 23-AUG-12 12:54:42 298 0.8 moderate
110 35.10850626 -84.96886656 23-AUG-12 13:47:26 302 0.8 moderate
111 35.10896550 -84.96893269 23-AUG-12 13:54:31 294 1.8 moderate
112 35.10898177 -84.96902481 23-AUG-12 13:57:01 295 1.8 moderate
113 35.10897640 -84.96892808 23-AUG-12 13:59:18 301 0.9 moderate
114 35.10911085 -84.96876002 23-AUG-12 14:02:11 302 0.6 moderate
115 35.10910708 -84.96887829 23-AUG-12 14:06:41 292 0.5 moderate
116 35.10878437 -84.96885063 23-AUG-12 14:10:47 295 0.8 moderate
117 35.10859368 -84.96907191 23-AUG-12 14:20:38 298 0.9 moderate
118 35.10861254 -84.96909630 23-AUG-12 14:26:33 301 5.5 moderate
bark furrowing, 
no evidence of 
flowering
119 35.10861212 -84.96905481 23-AUG-12 14:29:56 297 0.6 moderate
120 35.10850634 -84.96904559 23-AUG-12 14:33:20 298 1.1 moderate
121 35.10755475 -84.96908608 23-AUG-12 15:16:03 276 0.9 moderate
M 
Chloroplast??
122 35.10775826 -84.96921298 25-AUG-12 9:32:14 286 3.7 moderate
123 35.10716164 -84.96938313 25-AUG-12 9:42:47 277 0.8 steep
124 35.10701814 -84.96915590 25-AUG-12 9:48:04 297 0.8 steep
125 35.10701730 -84.96956552 25-AUG-12 9:56:57 284 0.9 steep
126 35.10714688 -84.96942965 25-AUG-12 9:59:22 288 0.8 steep
127 35.10713532 -84.96939939 25-AUG-12 10:00:58 281 0.6 steep
128 35.10721000 -84.96940468 25-AUG-12 10:02:40 263 0.5 steep
129 35.10720765 -84.96962763 25-AUG-12 10:19:30 278 0.8 steep
130 35.10403837 -84.97051804 01-SEP-12 10:59:27 301 1.2 moderate
131 35.10413141 -84.97050790 01-SEP-12 11:42:00 312 0.3 moderate
132 35.10510245 -84.96971732 01-SEP-12 14:05:24 321 0.5 moderate
133 35.10552758 -84.96973501 01-SEP-12 14:11:36 317 1.8 `moderate 2 sprouts
98
134 35.10543882 -84.96958924 01-SEP-12 14:13:54 325 1.2 moderate
135 35.10592916 -84.96963568 01-SEP-12 14:32:11 294 0.8 moderate
136 35.10585004 -84.96955882 01-SEP-12 14:33:13 303 1.4 moderate
137 35.10650106 -84.96863329 01-SEP-12 15:52:43 312 0.9 steep
138 35.10660583 -84.96871283 01-SEP-12 15:56:42 296 0.3 steep
139 35.10684530 -84.96847345 01-SEP-12 16:00:27 289 1.1 steep
140 35.10678613 -84.96832039 01-SEP-12 16:07:21 303 0.8 steep
141 35.10675226 -84.96814840 01-SEP-12 16:09:55 298 1.7 steep
142 35.10683977 -84.96805435 01-SEP-12 16:16:46 305 0.8 moderate
143 35.10590150 -84.96786911 08-SEP-12 10:06:46 293 0.5 steep
144 35.10545173 -84.96847671 08-SEP-12 10:35:17 304 1.2 moderate
145 35.10563345 -84.96810716 08-SEP-12 10:40:55 307 0.5 moderate
146 35.10472166 -84.96766040 08-SEP-12 11:27:18 296 0.6 moderate 2-3 stems
147 35.10307537 -84.96765872 13-SEP-12 11:45:21 268 1.8 steep
148 35.10304973 -84.96777096 13-SEP-12 11:51:49 276 2.1 steep
149 35.10299114 -84.97013868 13-SEP-12 12:14:19 262 0.6 steep
150 35.10305492 -84.97016919 13-SEP-12 12:16:16 294 0.6 steep
151 35.10298996 -84.97024748 13-SEP-12 12:19:00 293 1.8 steep
152 35.10301838 -84.97021118 13-SEP-12 12:20:18 302 0.6 steep
153 35.10268863 -84.96953728 13-SEP-12 13:49:16 298 2.0 steep
154 35.10287077 -84.96728816 23-SEP-12 10:57:02 288 2.1 steep
155 35.10206426 -84.96917057 23-SEP-12 12:48:30 316 1.2 steep
156 35.10180652 -84.96895867 30-SEP-12 11:11:16 300 1.2 steep
157 35.10202202 -84.96844595 30-SEP-12 11:20:21 304 0.6 moderate
158 35.10196142 -84.96843154 30-SEP-12 11:21:20 296 0.8 moderate
159 35.10013157 -84.96820648 06-OCT-12 9:55:24 305 0.6 moderate
160 35.10023869 -84.96801512 06-OCT-12 10:00:26 300 1.8 moderate
161 35.10005319 -84.96808352 06-OCT-12 10:04:44 296 1.5 moderate
162 35.10005454 -84.96597027 06-OCT-12 10:41:50 262 0.5 low
163 35.09977508 -84.96814337 06-OCT-12 11:12:02 309 0.6 steep
164 35.09940829 -84.96831821 06-OCT-12 11:52:43 322 0.9 steep
165 35.09973519 -84.96830455 06-OCT-12 11:57:07 309 6.1 steep
166 35.09962245 -84.96797263 06-OCT-12 12:10:30 322 0.9 moderate
167 35.09940159 -84.96810447 06-OCT-12 13:04:40 326 2.1 steep
99
168 35.09851000 -84.96922606 06-OCT-12 14:48:28 296 4.0 steep Chinkapin??
169 35.09770475 -84.96932555 13-OCT-12 11:09:54 313 0.5 steep
170 35.09767885 -84.96862105 13-OCT-12 11:19:04 306 0.5 steep
171 35.09767919 -84.96862222 13-OCT-12 11:19:16 305 0.5 steep
172 35.09730469 -84.96846590 13-OCT-12 11:51:55 321 0.5 moderate
173 35.09637522 -84.96791395 13-OCT-12 12:53:45 286 3.0 steep
174 35.09723696 -84.96752227 13-OCT-12 12:59:15 280 2.0 steep
175 35.09690269 -84.96732797 13-OCT-12 13:07:37 288 4.6 low
next to small 
creek
176 35.09690191 -84.96732764 13-OCT-12 13:28:19 287 0.3 low 
177 35.09690112 -84.96732731 14-OCT-12 13:39:19 285 1.2 low
178 35.09690034 -84.96732699 15-OCT-12 14:28:54 280 0.8 moderate
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